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INTJiOBUOTORY LETTER, 



HIS EXCELLENCY, C. S. MOREHEAD, 

GOVEKKOR OF KENTUCKY: 

Sir: — Immediately on the receipt of my appointment by Governor 
Powell, bearing date 26th of April, 1854, 1 proceeded to procure the 
necessary instniments required for the Geological Survey of Ken- 
tucky, to organize the Geological Corps, and make all the arrange- 
ments required preparatory to entering upon the field duties. 

On the 2d of May, 1854, Prof. Robert Peter, of Lexington, was 
appointed Chemical Assistant to the Survey; and on the 26th of the 
same month, Mr. Sidney S. Lyon, of Louisville, was appointed Topo- 
giaphicat Assistant. 

As it became necessary that I should proceed to New York and 
Philadelphia to procure some of the instruments, as v^ell as a portion 
of the camp-equipage, it was some weeks before all the aiTangeraents 
could be completed. 

By the 10th of June the outfits requii-ed for Camp No. 1 were ob- 
tained, and the day following the field work was comnienced, and con- 
tinued until the middle of November. The Winter mouths were de- 
voted to working up, m the office and laboratoiy, the materials collected 
during the Summer and Fall. 

The opemtions of the Topographical Corps were postponed till Au- 
tumn, for the following reasons : Before a judicious direction could be 
given to this part of the Survey, it was necessaiy that a knowledge 
should be obtained of the general Geology of the country; the season 
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of the year when the 'viow is least obstructed by foliage and under- 
growth is that most favorable for its opemtions; and finally, the means 
at my d^posal, for this part of the SuiToy, were insufficient to keep 
the Corps in the field but for a limited time. 

The Topogi'aphical Assistant entered upon his duties the ;Uth of 
September, but his Corps was not fully organized until November. 

The Chemical Assistant was enabled to make some chemical analyses 
connected with the Survey, iu August, 1854; but it was not until the 
beginning of October, 1854, that 1 was enabied to select and place in 
his hands any considerable amount of specimens for chemical analysis. 
Since that time tbe chemical investigations have proceeded with m 
much dispatch as the means that could be set apart for that work ad- 
mitted. 

During the days which the Chemical Assistant was employed, he 
was enabled, by great diligence and an econoniicid use of his time, to 
accomplish the analyses of 

49 iron ores of the linioiiite and hematitic vaiicLies. 

24 iron ores of the carbonate variety. 

26 coaly. 

14 limestones. 

1 hydmulic limestone. 
14 fui-uace slags. 

12 specimens of pig iron from dill'erent lurnace*;. 
21 soils. 
4 clayfi. 

3 hearth-stones. 
1 zinc ore. 

169 in all. 

In addition to these analyses made by Dr. Peter, upwards of filly 
analyses have been made in my own laboratory, of various coals, iron 
ores, quaternary earths, and marls, &c 

During part of the open weather of the Winter, T inspected the 
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38S of the detailed survey of Union county, and consulted with 
the Topographical Assistant on the plan of future operations in the 
northern part of that county. 

At the opening of the Spring the Topogi'aphical Corps was again 
in the field, completing the work allotted to it; and a few weeks after- 
my own Corps continued the Geological reconnoiasanee of the middle 
and mountain counties. 

In the following pages are embodied the results of the Geological 
Survey from the period of its commencement, under my conduct, up 
to the present time. 
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IMPORTANCE OF THE GEOLOGICAL SUEVEr. 

The policy of prosecuting with vigor the Geological Survey of the 
State, in connection with thorough chemical investigatioDS into the 
nature, quality, and composition of her ores and coals, cannot be better 
illustrated and brought home to the attention of my readera, than by a 
simple statement of the following facts: 

A large portion of the time and energies of the Geological Corps 
have been devoted to investigations, both in the field and labomtory, 
of the details of the coal formations of Kentucky, with special refer- 
ence to her resources in coal and iron, and their chemical constitution, 
and adapteition to particular purposes. 

In a former report, I had occasion to dnect the attention of the 
State to the wealth of individuals in Scotland, deriving income only 
from Hardships,' or revenue accruing from simple mining rights on es" 
tetes underlaid by certain kinds of iron ore. 

In this connection I cite here a remarkable instance in point, show- 
ing the vast and growing imporfenee of the coal and iron business, 
since the introduction of the improvements in the trade, within the last 
half century ; and proving, in the most conclusive and satisfactory 
manner, that estimates, made in the Geological Report, relating to the 
intrinsic value of certain minerals in this State, are based on a sound 
foundation, and are not oven-ated. 
2 
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Between thirty and forty years ago, when the iron trade in Scotland 
received a fresh impetus by the introduction into the business of vari- 
ous improvements, and a new mw material, hitherto overlooked or con- 
sidered impracticable, a family of the name of !Baird owned a small 
farm of some thirty or forty acres, between seven or eight miles from 



This property was underlaid by a bed of coal — the Monkland coal 
seam — which w^ worked to a very limited extent by the proprietors, 
and hauled by single cartloads to the Giasgow market. 

Partly from this small coal business and partly from the products 
of the farm, the family barely made a living; finding it often diflicult 
to make the two ends meet. So limited, indeed, was their means, that 
the father considered the business inadequate to the support of the 
family, so that as the two eldest sons grew to manhood he urged npon 
them the necessity of seeliing a livelihood elsewhere, in some other 



During the excavations for the coal on the farm, a kind of ironstone 
had been encountered, and considerable quantities taken out, which 
lay scattered in piles at the mouth of the pit, a.s worthless rubbish en- 
cumbering the ground. 

At one of these femily meetings, while counciling in regard to future 
prospects, it was suggested by the eldest son that perhaps they might 
be able to make iron profitably from some of these waste iroastones, 

The Mher, supposing the amount of capital required to commence 
such a business entirely beyond their limited means, thought, at first, 
such an enterprise out of the question. Finally, however, by uniting 
the whole savings of the fiimily, and effecting certain small loans, the 
father and sons managed to erect, with the sum of ^61200, an u'on fur- 
nace for the production of pig iron from their black-band ironstone and 
coal. 

The business succeeded beyond their expectations; in a few years 
they were not only able to pay off the bon'owed capital, but had laid 
up a surplus sufficient to erect another furnace. Soon they were able 
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to purchase adjoining coal and iron property, and lease the mining 
right for black-band ore on other estates. This being about the time 
of the first successful introduction of that species of ore for making 
iron, its real intrinsic value was, as yet, but little known; so that they 
were enabled to obtain mining rights for this ore at a shilling a ton, 
while some of their neighbors in the same business, starting later in 
this branch of the trade, paid 15, 1(5, and even as high, in some in- 
stances, as 18 shillings per ton for their mining right or lordship. 

Progre^ing in the business under such favorable auspices, wealth 
flowed in fast, and they were enabled to extend their business rapidly, 
and put into operation furnanee after furnace in rapid succession, and 
add, from time to time, considerably to their mineral lands. Ultimate- 
ly, on their well known estate of Gartsherry, celebrated throughout 
Scotland, there were sixteen furnaces in blast, besides three or four 
more in Ayrshire. 

That Baird family are now in the annual receipt, from their coal and 
iron worlds, of a clear profit of half a million of pounds sterling, or 
two and a half million of dollars; wielding a monied influence beyond 
even the princes of the land. 

Let it be forcibly impressed on the minds of my readers that this 
immense wealth was not amassed by speculation, but by legitimate 
earnings from a business producing an article of the greatest intrinsic 
value — a metal to which Great Britain owes, perhaps, more than to any 
of her other numerous manufactured products, her national greatness — 
and giving, at the same time, constant employment to whole towns of 
industrious inhabitants; the material, from which all this wealth was 
extracted, a mineral taken from the bowels of the earth, regarded for 
Centuries as worthless. 

Thus it is that Great Britoin has risen to the apex of commercial 
prosperity; thus it is that the United States, at this very moment, is 
paying her "a golden tribute" of $30,000,000 annually for imported 
iron alone; thus it is that her iron manufacturers can raise their mil- 
lions with as much ease as we our thousands, 
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The time, howevei', is at hand when the mineral resources of the 
State shall become known, and when Kentucky, if she has the enter- 
piise, the skill, and industry, will be able to take the lead in the coal 
and iron trade, and direct into her coffers no small share of the thirty 
millions of dollars now dmined from the coimtiy for such an indis- 
pensable staple product. 

Again: It appears highly probable, from recent discoveries and ex- 
periments, that some of our Kentucky coals, of similar composition to 
the Breckinridge coal, are likely to take the lead in a most extensive 
manufactory, as yet in its infancy, for the production of benzole or 
benzine, eupione, and lubricating oils, and a coal-wax denominated 
paraffin, besides several other products which the researches of science 
are bringing to light — a business which in time may even rival some 
of the more substantial applications of fossil fuel. At least it is now 
known that coals, rich in hydro-carbons, may be made to yield large 
quantities of coal naptha, which, when rectified, by repeated distillations 
and subsequent exposure to the alternate action of acids, alkalies, and 
oxydizing agents, give, amongst a variety of volatile liquids, a kind 
of benzole of peculiar interest and value, since it appears to be so vol- 
atile that by the simple transmission of atmospheric air through it^ 
with a small admixture of alcohol, at a temperature not less than 60°, 
a beautiful illuminating g^ or vapor is formed and canied along 
in the current, burning, as it issues from the jet, with as much 
brilliancy as the purest olefiant gas, without any offensive odor what- 
ever; eliminE!.ted in a precise ratio with the rate of consumption at the 
exit jet or jets, as the case may be; affording at one moment a sin- 
gle light, at the next moment bursting into flame through the hundred 
jets of a magnificent gaselier; while the current of tmnsmission is 
nicely regulated by a weight, wound up as you would the weight of a 
clock; requiring no extensive reservoir for its reception; no chamber 
of purification; no complicated system of conducting pipes; nothing 
but an arrangement whereby common au' can be forced through the 
benzole holder, which may be pl&ced in sutEciently close proximity to 
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the flame of the barrier to keep its temperature above 60°, the heat 
emanating from the combustion of the gas itself. 

By consulting the numerous interesting results obtained by the 
chemical analyses of the soils embodiecl in the pages of this report, 
abundant evidence will be gathered of the vital necessity of a wide 
dissemination amongst the farming community, of the knowledge to be 
obtained by a correct insight into their chemical constitution. 
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CHAPTER L 

GENERAL REPORT. 

Before entering upon local descriptions it will be desirable to record, 
under this head, the moBt important general results, reserving special- 
ties for a future chapter. 

A State stretching 400 miles, from 83° to 89° 30' of west longi- 
tude, with an average width of more than 100 miles, lying between 
36° 30' to 39° of north latitude, and embracing 40,000 square miles, 
includes an amount of territory which it would be difficult even to 
traverse, at the ordinary rate of travel, so as to pass through all the 
103 counties embraced therein, in less than a season. When we con- 
sider, then, that in order to arrive even at an approximation towards the 
general boundaries of the principal Geological formations, many coun- 
ties have to be traversed in several directions, it will be apparent how 
much time is req^uired to complete even a Geological Reconnoissance of 
so great an extent of country. 

With aU the industry which I could bring to bear I have only been 
able to visit sisty-three (G3) counties, up to the time when it became 
necessary that I should commence making out the Report. In select- 
ing these for the commencement of the work I have been chiefly guid- 
ed by the tenor of my instructions, which required that I should begin 
with the "mineral regions." My course has been regulated, in part, 
however, with a view to ascertain the areas, boundaries, and succession of 
the Geological formations in those paiis of the State where these have 
been least understood. 

Now that I contemplate the vast amount of important, practical, 
geological, mineralogical, chemical, and geographical facts which have 
been collected, and the materials that have to be plotted, arranged, sys- 
tematically classified, and recorded in their appropriate places, I per- 
ceive that it will be difEcult to condense them within the limits of a 
manuscript of reasonable length, and that it will require the closest 
application to complete the prepai-ation of the Report by the 1st of 
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December, according to the provisions oi' the act, approved March 6th, 
1854. 

With the exception of the counties surveyed in the Jackson Pur- 
chase, lying west of the Tennessee river, which are based on the loams, 
marls, silicious earths, and clays accumulated during the epoch of tlie 
Mammoth, Mastodon, and Megalonyx, the counties of which a Geolog- 
ical Reconnoissance has been made are embraced chiefly within the 
limits of the coal measures, and underlying sub-carboniferous limestone 
formations. Portions of the counties of Monroe, Cumberland, Clinton, 
Russell, Casey, and Lincoln are occupied by formations older than the 
sub-carboniferons limestone, i. e., to groups of rocks included in the 
Erie, Ontario, and Ohamplaine divisions of the New York System, 
and to the cot«mporaneous Devonian, Upper, and Lower-Silurian Sys- 
tems of European Geologists. 

In describing the Geological formations of Kentucky, I shall adopt 
the following nomenclatui-e, which I regard as that most simple, best 
undeMood by the majority of my readers — the citizens of the State — 
and that which, at the same time, will indicate either their relative 
chronological super-position, the physical features of the country over 
which the formaiaan prevails, or the lithological aspect of the rock 
itself. 

1. Superficial Deposits or Quaternary loam, marl, clays, and gravel, 
belonging to the age of the Mammoth, Mastodon, and Megalonyx, or 
Pleistocene formation. 

This will include all those fine deposits of comparatively recent 
date, which appear to have settled in wide expansions of our great 
rivers, just previous to the time when they contiticted into their pres- 
ent channels, together with the associated gravel beds. 

2. The Coal Measures: embracing the sandstones, shales, ironstones, 
millstone grit, and conglomerate, together with the limestones associ- 
ated with the toorkable beds of coal. 

3. Sub-Cai'boniferouB Limestone, chert and fine grained sandstones, 
being the strata on which the coal measures repose, and extending 
down to the 

4. Black Lingula Shales: i. e., all the dark argillaceous beds on 
which the sub-carboniferous sandstones and limestones of the Knobby 
Regions rest, near the mouth of Salt river, the head of Green river, 
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and that part of the Cumberland situated between its Narrows and the 
Turkey Neck Bend, belonging to the Devonian Era. 

5. Grey Coralline Falls Limestones, including the limestones under 
the black shales which form the falls of tlie Ohio, down to the chain 
coral or catenepora limestone, and which are referable to the Devonian 
Epoch. 

6. The Chain coral and Upper Magnesian Cliff Limestones, such as 
occur on Beargrass and elsewhere in Jeiferson county. 

7. The Blue, Shell and Birdseye Limestones of Fayette and Frank- 
lin counties, and throughout most of the so called Blue-grass counties 
of Middle and Northern Kentucky. 

As yet no formations of more ancient date than this latter have been 
discovered; hence, alt its formations, so far as at present known, be- 
long to the sedimentary and fossiliferous series, of purely aqueous ori- 
gin, and, with the exception of the Lacustrine loams, marls, and sub- 
ordinate gravel beds, all have been formed beneath the bed of an 
ocean. 

QUATERNARY DEPOSITS. 

The loams, marls, and clays of this age exist in greatest force below 
the confluence of the two largest rivers of the Western States — the 
Mississippi and Ohio. Hence, in Kentucky we find them best devel- 
oped in the extreme south-western counties of the Jackson Purchase, 
situated between the Tennessee and Mississippi rivers, viz : Ballard, 
Hickman, Fulton, Graves, McCracken, Marshall, and Calloway, where 
they probably overlie and conceal from view beds belonging to the 
cretaceous system; but, as I stated in my synopsis of last May, the 
deepest cuts I have yet had access to have failed to disclose either the 
green sand or rotten limestones of the adjacent counties in the West' 
em District of Tennessee. 

Loams and marls of the same age, resting on strata belonging to 
the coal measures, prevail to a considerable extent in some of the coun- 
ties bordering on the Ohio river, and they can he ti-aced for a long 
distance up Green river valley, commingled to some extent with disin- 
tegrated materials from superficial deposits. The so called "Island Dis- 
trict," on the heads of Cypress creek, and between that stream and 
Green river, in Muhlenburg county, are of this character. 



,y Google 



lo OENEBAI, REPORT OF GflOI.OOICAl BL'EVEY. 

The most conspicaous and frequently occnning beds of tte Qua- 
ternary or Pleistocene Formation is a very fine silico-calcareous earth, 
of pale reddish grey or ashen flesh tint This imparts character to 
the soil where the Quaternary formations exist, more freq^uently than 
any of the other beds, and it gives rise to some of the best tobacco 
land; especially where it is intermingled with argillaceous earths of 
the same formation, or derived from the disintegration of adjacent 
shales of the coal measures. Its usual constituents may be seen from 
the following chemical analysis of a specimen taken from the Great 
Cut of the Mobile and Ohio Railroad, near ColuinbuR. Hickman 
county. 



Combined moisture, - - L35 
Organic matter soluble in 

water, ---... .30 

Insoluble SOicates, - - 73.30 
Cai'bonie acid, - - - - 10,00 

Lime, ------ 0.80 

- - - - B.TS 



Silica, " - OO.fi 

Alumina, ----- 7.4 

Lime. l.i 

Magnesia, A 

Loss alkalies and a trace 

of iron not estimated, - 3.8 



Alumina and per-oxide of 73.3 

iron, ------- 2.80 

Chlorine, .12 

Loss and alkalies not de- 
termined, - - - - 1,55 

100.00 

Its calcareous matter is derived, in a gTeat measure, from the land 
and fresh water shells, often abundantly disseminated through it, be- 
longing to the genera Hdix, Helicina, Cyclostoma, Suednia, Pupd, 
Cyclas^ Planorhis, Li/mma, &c., sometimes in a good state of preser- 
vation, but offcener in a veiy soil and tender condition, so that they 
crumble to pieces as soon as tonched. 

Calcareous concretions are not unfrequcntly disseminated through 
this mart in considerable abundance, formed by the percolation of 
water, charged witli carbonic acid, which, dissolving the calcareous 
matter in the upper part of the deposit, canies it by filtration to the 
lower part of the bed, re-depositing it in the form of hard masses, 
which not unfrequently envelope the same shells in a very perfect con- 
dition. 

This is also the niost superficial lied of the Quateriiury Deposits, as 
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it is generally reached immediately after passing through the sub-soil. 
Ifc has a thickness of 30 to 40 feet, and rests, generally, in South- 
western Kentucky, on gravel chiefly composed of hrown hornstone 
and cherfc, derived from the sub-carboniferous strata. 

Nearly the whole of the lime existing in the soils of the Jackson 
Pui-chaae may be traced to this extensively distributed bed of the 
Quaternary Formation; and much of the lime of the soils of Union, 
Henderson, Daviess, McLean, and the northern part of Muhlenbui^j 
has the same origin. 

For soils deficient in iimo this siiioo-calcareous loam might be ap- 
plied as a mineral manure with good effect, especially to tenaceoiis, 
spouty, crawfish lands. Sandy and silicious soils will not derive the 
same benefit from its intermixture, by reason of the large amount of 
silica which it contains, though, from its extreme fineness, it would, to 
a certain extent, improve the texture and mechanical imperfection of 
coarse sandy soils. 

The inferior portion of this bed is more argillaceous, and usually 
reposes on a bed of brown hornstone gravel, resting on or intermixed 
with clay. 

Under this, in Hickman county, is a lighter colored earth, nearly, 
if not quite, as efFerveseent as the first bed above described ; but it ap- 
pears, from the analysis of this deposit by the Chemical Assistant to 
the Survey, Dr. Robert Peter, of Lexington, (see No. 127 of his 
Chemical Report,) that it has a much larger per centage of carbonate 
of magnesia — 4.35 per cent. — than of carbonate of lime, which only 
amounts to nine-tenths of one per cent. 

To this chemical peculiarity 1 would here particularly call attention, 
since it has an important pmctical bearing upon the health of districts 
where this bed prevails. At seveiul localities in Hickman county 
where I have tested spriug waters which experience seems to prove 
have deleterious properties, when habitually employed for domestic pur- 
poses, and ordinary drinking water,* I have found them highly im- 
pregnated with alkaline earths, especially magnesia; existing in these 
waters, appai'ently, partly as chloride and partly as bi-carbonate; with 
some sulphate of the protoxide of iron — as for instance, in the "Ste- 
phen Spring," of Hickman county. Such waters I have found issuing 

* Dnrittg the prevalence of the cholera it was observed that those who habituallj' used this 
kind of water were apt to be more frequently and aeriously attacked. 
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from beneath the hornstone gravel, and from near the geological horizon 
of this silico-magnesian earth; while several fine springs in the same dis- 
trict, having their souree above the gravel bed, and in connection with 
the higher silico-calcareous earth, No. 212, are salubrious, and indicate 
to chemical re-agente not more than the usual quantity of alkaline 
earths to be found in the ordinary hard waters of the south-western part 
of the State. 

It is further to be noted, that along particular portions of the bluffs, 
bordering on the Mississippi, in the eame distiict, when cattle run at 
large they are not unfrequently attacked with symtoms of those disor- 
ders known as the tires, trembles, or milk-sickness ; but this disease, as 
I have previously stated in my synopsis of May last, I am incUoed 
to atti'ibute more to the combined astringent eifects of certain vegeta- 
ble substances, and the double sulphates of alumina and iron efflores- 
cing from c!ay licks, or held in solution in watera issuing from pyri- 
tiferous beds, which also exist in some of the seargillaceous quaternary 



At an elevation of 95 feet above low water mark, at the Iron Banks, 
is a stUl whiter eaiih than No. 127, analysed by Dr. Peter. It is, in 
fact, as white as chalk, and nearly of the same texture, leaving, like it, 
a white streak on wood and other surfaces, but yet not effeivescent 
with adds. The resemblance of this material to chalk no doubt gave 
origin to the name "Chalk Banks," applied to a point on the left bank 
of the Mississippi, about two miles below the Iron Banks, where the 
river sweeps with a mpid current round the inferior members of the 
same formation; which, however, aie here more ai'giilaceous and not as 
white as the deposit in question, collected from the bluff terminating 
above the town of Columbus. 

I find this white earth to contEun 94 per cent- of insoluble impalpa- 
ble silicious earth, of which 87i per cent, is pure silica, as may be 
seen by the analysis here given: 
Hygrometric moisture, - 1.20 i Silica, - - - - - - 87.6 

Insoluble silicious earth, - 93.90 < Alumina tinged with per- 
Alnmina, tinged with iron, 1.80 ( oxide of iron, - - - 6.3 

Carbonate of lime, - - .30 

Carbonate of magnesia, - .22 93.9 

Loss and alkalies not de- 
termined, - - - - 2.58 



100.00 
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In view of the lai'ge amount of pure silica which this earth con- 
tains, and the small quantity of lime, magnesia, and oxide of iron 
present, together with the fact that it remains colorless after ignition, 
it will undoubtedly prove to be a valuable material, whether it be as a 
substitute for ground flints in tlie manufacture of queensware, to take 
the place of petuntze, as a glazing material of china ware; or for mix- 
ing with those varieties of potter's clays, which, containing too much 
alumina, are liable to crack in drying or in the furnace. It contains 
only about i-k per cent, more silica and S-per cent, less alumina than 
the white silicious earth obtained on the Mississippi below Cape Girar- 
deau, and elsewhere in Missouri, from which a self-glazing ware has 
recently been manufactured, resembling Parian ware. Its texture is 
not quite so fine, nor is it quite as pure a white as the above material ; 
which lies more immediately in connection with the geological forma- 
tion whence it has been derived — some foreign admixtures, held sus- 
pended in the Quaternary waters, having slightly tinged the Hickman 
county deposit. 

The source whence these fine silicious earths have been derived is 
undoubtedly from the disintegration and decomposition of the fine, 
white, crisp, sub-carboniferous chert which abounds both on the Mis- 
sissippi and Ohio river, above their continence, and is especially abun- 
dant in Pope and Johnson counties, Illinois, These earths were depos- 
ited in an extensive lake-like expansion of waters, which overspread a 
considerable region, bordering on the present site of the mouth of the 
Ohio, at the conclusion of the Drift or Pleistocene Period. 

Plate No. 1 represents a view in the distance of the Iron Banks, 
where the best section was obtained of the fine silicious earth and loams 
referable to the Quaternary Epoch. 

Plate No. 2 represents huge blocks of fine white sand, more indu- 
rated than the inclosing matrix, which have fallen from near the middle 
of the cliff above, and which contain the leaves, stems, and roots of di- 
cotyledonous trees, (beech and oak,) and other vegetable remains. 

Where chalybeate waters have filtered through the gravel bed this 
has been locally cemented into a fermginous conglomerate, which lies 
also strewed in huge blocks along the shore of the Mississippi; the.'ie 
have given rise to the name of "Iron Banks." 

The lowest beds of the formation are best seen at the Chalk Banks, 
two miles lower down on the Mississippi. Here the deposits are still 
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light colored, but not as white as the above described bed; at an elevar 
tion of ninety-five (95) feet above low water on the section, and much 
more argillaceouSj so that some layers are adhesive to the tongue, and 
may be made serviceable, with proper admixture of silicious earth, to 
the purposes of the potter. 

Dr. Peter's analysis, No. 129, is of this clay, treated by solution in 
hydrochloric acid. 

The following is the order of super-position of the Quaternai'y beds 
in the Jackson Purchase, in the vicinity of the "Iron and Chalk 
Banks." 



THICKSESS. 



No. I. 
No. 2. 



Soil, 

Subsoil, ------- 

Fine silicious loam; locally more or less cal- 
careous, with land and fresh water shells, 
becoming coarser and more argillaceous 
towards its base, brown grey at top, light 
grey or pale flesh colored in middle, 
Hornstone gravel locally cemented by cha- 
lybeate waters into a ferruginous conj 



,No. 5. Grey and chocolate colored clay. 
No. 6. White silicioiis and silico-magnesian earths, 
underlaid by a more gritty, variegated 
white and pink material, partially indura- 
ted, and containing leaves and decayed 

stems and roots of plants, in all, - - 10 R6 

No. 7. Lightgrey and whitish clay, extending to low 

water of the Mississippi, - - _ o 10 

Considerable local variation will be found in the materials and thick- 
ness of these beds at other localities. The hornstone gravel and con- 
glomerate. No. 4, appears to be replaced at certain points on the Ohio 
river, by a ferruginous sand, charged with fresh water univalve shells, 
stems and limbs of trees, fragments of coaly matter, and afew Unios, 
the whole reposing on a bed of dark grey clay. The femiginous sand, 
which seems to have accumulated in eddying cuiTenfcs near the mouths 
of the tributaries of the Ohio, is the matrix of the bones of the Megalo- 
nyx Jeffersonii. 

I herewith subjoin a letter addressed by me, September 18th, 1854, 
to Prof Joseph Leidy, descriptive of the geological position of a col- 
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lection of Megalonyx bones, which I obtained several years previously 
from Mr. Walter Alves, and which had been loaned to Prof. Leidy, 
while he was engaged in tho publication of a memoir on the extinct 
sloth tribe of North America, and recently published nnder the aus- 
pices of the Smithsonian Institution. 

New Harmony, Ia., Sept. 18, 1854. 
Dear Sir: During my Geological Survey made this Summer in 
Kentucky, I visited and examined the locality of the matrix of the 
bones of the Megalonyx, which form the collection I forwarded to you 
for description in the memoir you are engaged in preparing for publica- 
tion, on the Fossil Edentata of the United States. 

As my Greological Report on that part of Kentucky will not appear 
before the issue of your work, I proceed to furnish you with a short 
description of the geological position and locality of these interesting 
organic relics. 

Travelers on the Ohio river will doubtless have noticed a remarka- 
ble rising ground, from five to sis miles below Henderson, on the Ken- 
tucky sljore, elevated considerably above the adjacent bottom land, 
and forming the site of a beautiful country residence, belonging to Mr. 
Walter Alves. It is to that gentleman I am indebted for the above 
valuable collection of bones sent to me in the Summer of 1850. 

To the east, above Mr. Alves' house. Canoe creek empties into the 
Ohio. Below the eminence on which the house stands there is evidence 
of an ancient channel of a stream — probably that of the former ex- 
tension of Canoe creek, which then swept round in a bend to the south- 
west, discharging its waters into Pond creek. The Ohio river gradu- 
ally scooping away the Kentucky shore, encroached on the narrow 
neck of land intervening, and finally uniting, caused Canoe creek, as 
at present, to empty independently into the Ohio river. 

In the bank of the Ohio river, a few paces below the above men- 
tioned mound-like elevation, the bones in question were found, seventy 
feet below the ancient channel of Canoe creek, and eighty-five feet 
below the site of Mr. Alves' house, on the above elevated point of land, 
around which Canoe creek meandered. The bone bed is only some 
five or six feet above the orclinai?y low stage of water; the bones lying 
intermixed with and partially imbedded in a ferruginous sand, charged 
with Pdudina ponderosa. Say; Melania canaliculata, Say; Gydas rivv- 



,y Google 



24 GENERAL REPOKT OP GEOLOOICAL SURVEf. 

laris, 8ay; Cychstoma lapidaria, Say; Physa heterostrophoy Say; Lym- 
nia elongata, Say; PlanorUs Ucarinata, Say; P- lens, Say; Valvata 
iricarinata, Say; and fragments of Unios, with stems and limbs of trees. 
Just beneath this ferruginous sand and shell bed is a blue, or rather, 
a dark ash-colored clay. This clay has been most remarkably hollow- 
ed out into large cavities ("pot holes"). Into these cavities ferruginous 
sand has been swept, apparently by eddying eun-ents of the Ohio river. 
This ferruginous sand is very iiTegular as to thickness, forming 
rather isolated deposits than one connected, continuous bed. At a 
higher level, (forty to fifty feet above the ordinary low water,) the fine 
silicious earths and marls are found, which aie so universally distrib- 
uted over the lower grounds in the vicinity of the Ohio, Mississippi, 
and Wabash rivers, even up to the height of one hundred feet and 
more, and which are locally characterized by several species of Sdix, 
Pupa armigera, Say; Succinia, Cydostoma^ ^'c. 

Near the junction of the fen-uginous sand and "blue" clay many 
trunks of oak and other trees are seen projecting, often converted into 
a blackish-brown impressible charcoal or brown coal. 

We were not able to discover an instance where the bones were 
fairly imbedded in the "blue" clay. They appear to originate in the 
ferruginous sand, and to be encrusted with the same material. 

Though the ferruginous sand and "blue" clay lie at a lower level 
than the fine silicious marly earths, I am not quite certain whether the 
former may not have been deposited subsequently, unconformably on 
the slope of the latter. If not unconformable, then the bone bed is 
older than the silicious marly earths. 

One thing, however, is very certain, both from the position of these 
bones and those found, under analogous circumstances, in the banks of 
the Ohio, below Evansville, Vanderburg county, Indiana, that they are, 
comparatively speaking, of a very recent date, at least as recent as the 
origin of most of the existing species of univalve shells now inhabit- 
ing the Ohio river and its tributaries. 

The bones of the Megatonyx sent to you for description were not 
found all together, or at one time, but were picked up from time to time, 
and from year to year, as they happened to be washed out from their 
matrix, particularly alter recent freshets. 

I did not discover any further remains of edeiitata when I visited 
the locality last June, but obtained many horns and bones of deer, 
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and probably of other raminaiiiig animals; bat, unfottiinately, my 
coliection, made at that time, has all beea lost in the wreck of the Cape 
May, sunk this Summer m the Oiiio river, near Mount Ternoii. 

Full descriptionSj with diawings, have since appeared in the above 
named memoir, of these very remarkable bones of fossil edentata* 

The day analysed by Br. Peter, No. i of his repori, obtained four 
miles south of Blandvilte, probably occupies the same geological posi- 
tion as bed No. 5 of the above section. In its origmal bed it has a 
chocolate color; when diied, howevei-, it is of a light pink grey or pale 
flesh tint; when, exposed to heat. Dr. Peter found that though it at 
first darkens in color it finally buma white.f 

With the proper addition of silica &om the specimaa No. 238, or 
other silicioua Quaternaiy beds to prevent its cracking by baking, it 
will probably be found to be suitable for the manufacture of eert-ain 
kinds of stone ware or other varieties of pottsiy. 

The ai^iOaceous portions of bed No. 3, when not efjoiTescent mih 
acidSj can also be made into stone ware. 

In the Quaternary earths of BaUard and Gmves counties beds of 
lignite and brown coal are not uncommon. These have been misteken 
for regular coal formations, and have given rise to various reports of 
the discovery of coal in tJie Jackson purchase. Some of this lignite 
has very much the appearance of coal; hence, it is veiy apt to be mis- 
taken for it; but it is of much more recent date than true coal, and 
has been formed under entirely diilerent circumstances, and derived 
fi'om a very different vegetation than that which flourished during the 
carboniferous era; hence, we not only iind vaiiations in the chemical 
composition of the two combustibles, but what is of still more impor- 
tance in estimating their comparative value, the extent of tlie lignite 
formation is quite lunited, at least in this part of the Mississippi val- 
ley ,J and, therefore, not to be depended upon as a pm-mmeni source of 
fuel. 

•See SmithBOnian Conlj-i bullous to Knowledge; Meinoii' oq the Extinct Sloth 'J'ribe ol" 
North America, by Joaepli Lcidj, M. D. 

t Tlie inhabitaiits of the neighborhood Mhere it occurs often use it for whitewash. 

} On the upper Misaouti, in Ocogon, the lathmua of Panama and South America, there ate 
lignite formations of much greatei' cstcnt and rnhie than iu the uenlral psrt of the United 
States. 
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The composition of these quaternaxy lignites auii brown coal may 
be seen from the two following analyses of specimens No. 214 and 
215, made in my lahoiatory, and also No. 3 of Dr. Peter's Report. 

No. 214, Analysis of Lignite, Bluff of Fort Jeffei-son, Ballard 
county, Ky. 

Specific gravity, 1.201 

Total volatile matter, fi3. 

Coke, (rediieed in bulk and neai-ly the same shape as tJic original speci- 



47. 



Moisture, _ . . - . 
Yolatile combustible matter. 
Fixed carbon in coke, 
Ashes, (reddish jeOow or flesh tint,) 



No. 215, Analysis of Brown Coal, 1-^ miles north-ivost of Bland- 
ville, Ballard county, Ky. 

Specific gi-avity, 1.173 

Total volatile matter, - " 69.5 

Coke, 40.6 

100.0 
Moisture, n.6 

Volatile combustible mattei', 48.0 

Fixed carbon in coke, 31 .0 

Ashes, (white,) - ... _ ~ - - - 9.5 

100.0 
These Quatemaiy Lignites and Brown Coal contain, therefore, from 
20 to 30 per cent, less fixed carbon than the coals of the Carbonifer- 
ous Epoch, and usually a much latter quantity of hygrometric moist- 
ure, which renders them inferior as fuel and still less applicable for the 
generation of steam and manufacturing purposes geneially. They are, 
indeed, seldom resorted to as substitutes for true coal, except in the 
immediate vicinity of the deposit, where other fuel is scarce; in coun- 
tries far removed from regular coal formations; or where, from concen- 
tration of the beds and other local circumstances, they are of commer- 
cial value, as for instance, in Hungary, Bovey in England, Cologne, 
Pomerania, some Departments in Fiance, or where, from superior 
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chemical compositionj as at Lucleroe Island, Mnerto, Bocaa del Ton'o, 
it is almost equal to trne coal.* 

The analyses No. 1 and No. 128 of Dr. Peter's Report are of soiis 
derived from the superior quaternary earths and loams. Both are re- 
markable for the extremely fine state of division in which the sand, or 
rather silicious eai-th, esists in them, and which amounts in the former 
to (47) forty-seven, in the iatter to (79) seventy-nine per cent. Defi- 
cient in alumina, they have, it is true, no great power to retain organic 
matter; still, they are more retentive of moisture and organic manures 
than ordinary silicious soiis In which the sand is of coarser texture, 
and hence, more porous and less hygroscopic. For the same reason 
they are more productive and more capable of improvement than soils 
containing more alumina, but in which the sand is coarse. This fiict 
is shown by Dr. Peter's analysis, No. 126, of a soU in Henderson 
county, having essentially the same geological origin, containing no 
less than (86) eighty-six per cent, of fine sand, and only (3,5) three 
and five-tenths per cent, of alumina and oxide of iron; yet this soil 
contains (6) six per cent, of organic matter, and is reniai'kable for the 
large amount of soluble ingredients essential to productiveness, and is 
noted for its excellent crops of fine tobacco, corn, &c. 

The soil of some of the heaviest tinibered land of Ballard county is 
the same as or very similar to soil No. 1, of Dr. Peter's Report, produc- 
ing very large Black Oak, Quercus tindoria, Over Cup White Oal;, 
Qtiersus macrocarpa- Soils No. 29 and 30 have the same geological 
origin. 

It may be laid down as a rule that the soils produced from the sUico- 

" Anthracite in my colieotion from the Bocae del Torco, which is in all probability a poi'tion 
of an altered tertiary or quaternary lignite formation, is of v«ry saperior quality, as maj be 
seen ftotn an analysis wliich I made of it some years since. 

Specific gravity, l.SO.'i 

Volatile matter, 08.3 

Coke, 91.1 



Moisture, _ _ _ 4.5 

Volatile combustible matter, - - 3.8 

Fixed carbon, _._.... 8G.7 

Ashes, (gray,) - - _ _ . . . 5,0 

100.0 
In coking, this coal did not alter the least in form, nor did it diminish iK lustre. No fli 
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calcareous quatemary loams are productive and especially well a 
for the growth of silky tobacco and maizs; tlie large amount of solu- 
ble saline ingredients which they contain, and their general fertility, 
compared with the proportion of silica and alumina, is^ in a great meas- 
ure, to he attaibated to the finely comminuted ooaditiou of their in- 



The occurrence of the bones of the Megalouyx, extirxt Elephant 
or Mammoth and Mastodon, in the midst of the deposits described in 
the preceding p£^es, is sufficient proof that they are cotemporaneoua 
with the existence of these extraordinary gigantic animals. At the 
same time, their superficial position, incoherent ehai-acter, and, more 
especially, the occurrence of abundant remains of Pdudina ponderosa, 
P. vivipera, Melwiia mntdiciilata, Helix frateriia, Planorbis licarinata, 
Gyclas rmilaris, Valmta tricarinaia, disseminated in the different beds, 
conclusively bespeaks their rsc&nt origin. 

After this continent had &irly emerged from the ocean in which the 
marine tertiary beds were thrown down, there was yet an immense 
lapse of time intervened before the rivers assumed their present di- 
mensions. For a long period, in the course of the principal valleys, 
wide expanses of fresh water stretched far and wide over the low 
grounds, or were confined by local harriers then existing. Into these 
basins of still water the fine debris, swept down from the adjacent high 
grounds by floods and periodical freshets, subsided, entombing, occa- 
sionally, bones of the gigantic Mammalia, which found subsistence on 
the neighboring dry land, and which, from death or accident, came 
within the mnge of the same transporting causes. 

Partly by the gradual elevation of land, operating through a long 
succession of ages, from subteiTanean causes; partly by the wearing 
away of barriers, which acted like dams in holding the waters back, 
these expansions of fresh water drained away. The submerged sedi- 
ments then gradually became part of the dry land, and subject them- 
selves to denuding agencies, as the waters gradually contracted into 
their present channel, and were finally scooped out and laid bare in our 
river escarpments to the depth of fifty (50) to one hundred and sixty 
(160) feet. 

Thus the materials, mixed during a renewed suspension in water, 
with other earths, were re-deposited at lower levels in the form of silt 



,y Google 



oe:^eral report of oeological survey. 29 

and river alluvium, contributing largely to the formation of our present 
bottom land and prairie soils and sub-soils. 

Such I conceive to have been the cause, and such the circumstances 
and period, under which these loamy and marly sediments were pro- 
duced, the materials having heen derived chiefly,- as already remarked, 
in part, from the sub-carboniferous formation, and partly also from the 
coal measures. Local and temporary currents, which supeiTened in 
times of extraordinary freshets and commotion of the waters during 
earthquakes, occasionally transported gravel, which is here and there 
interstratifled amongst the great mass of fine sediment These aiso 
swept in rafts of timber, which, after being water-soaked, sunk and 
were buried in the mud, where, excluded from the atmosphere and pro- 
tected from the causes of ordinary atmospheric decomposition, they 
underwent that change which gives rise to the various forms of lignite, 
brown coal, Jet, f^phaltum, and other combustible principals produced 
under similaj' circumstances. 

COAL ME^iSUEES. 

Usder this head are classed, not only tho beds of coal of the Car- 
boniferous era, but all the sandstones, shales, clays, ironstone, and 
limestone, interstratifled and associated therewith, as well as the con- 
glomerates and millstone gri.t. 

A very large area of Kentucky is occupied by this, the most im- 
portant of geological foimations, in a practical point of view. There 
is, indeed, no State in the Union, except Kentucky, whose territory 
extends over a large area of two coal fields. 

In South-western Kentucky the whole of eight (8) counties, and 
a part of four other counties, are embraced in the Middle coal field of 
the Mississippi valley, or the coal field which lies partly in Illinois, 
partly in Indiana, and partly in Kentucky. In Eastern Kentucky 
fifteen (15) counties, and a large area of five (5) more countiea, are 
included in the Great Appalachian coal field, i. e., in the coal region 
occupying the western elopes of the Alleghany mountains and the 
Cumberland range, situated partly in Pennsylvania, Virginia, Ohio, 
Tennessee, and these above mentioned eastern counties of Kentucky. 
Of the hundred and three (103) counties of this State, more than 
twenty-six (26) counties may be considered as situated in the coal 
—or over one-quarter of the whole arta of the State. 
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The geological formations of the South-western coal field of Ken- 
tucky are better understood, at present, than its ' Eastern coal field, 
lying more remote from the Ohio river. I have spent, however, sev- 
eml months last Summer in a reconnoiasance of a considerable portion 
of the Eastern coal field, and am able now to furnish important infor- 
mation in regard to its extent, resources, and the qualities of some of 
the principal beds. 

The approximate boundaiies of the Southern coal field, situated in 
Kentucky, are as follows : Commencing on the Ohio river at the mouth 
of Tradewater, it runs up the valley of that stream, whose course very 
nearly coincides with its south-western limits. Erom near the sources 
of Tradewater, in the northern part of Christian county, its southern 
boundary runs by the head-watsre of Pond river, near the lines divid- 
ing Muhlenburg, Todd, Logan, and Butler counties, crossing Muddy 
river near its forks; thence through the southern part of Butler coun- 
ty, crossing Barren river between the mouth of Gasper river and the 
junction of Barfen river and Green river; thence east along the divide 
between those rivers, through Warren and Edmonson counties, to near 
the mouth of Nolin creek; thence nearly north to the mouth of Dis- 
mal. Either an outlier or tongue of the coal measures appears to 
stretch away to the east, to the confines of Grayson and Hart coun- 
ties, and even on to the watei's of Roundstone; but the main bounda- 
ry takes from Dismal creek a north-westerly course south of Grayson 
Springs, near the sources of Clay Lick and Caney creeks, towards the 
Falls of Rough creek; thence north by the sources of Panther creek, 
nearly along the line dividing Hancock and Breckinridge counties, 
until it strikes the Ohio river again at the Great South Bend, near the 
limits of the above counties. 

Such are the general boundaries of this coal field, as fer as at pres- 
ent ascertained. All the territory included between this line and the 
Ohio river may be regarded as belonging to the coal formation, but 
the line cannot be defined in all its meanders until the detailed survey 
shall have been carried through Hopkins, Muhlenburg, Clmstian, Todd, 
Butler, Warren, Edmonson, Grayson, Hart, Breckinridge, and Hancock, 
and their topography plotted accurately, as has been accomplished of 
Union and part of Crittenden counties. 

The coal beds included in these counties naturally divide themselves 
into Upper and Lower Coal Measures. These are separated from each 
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other not only by a prominent sandstone fonnation, but they have 
been cast off from continuityj inimediately on the Ohio rivei", by an 
extensive uplift and dislocation of the geological formation which 
stretches irom Gold Hill, on the Illinois side of the Ohio river, across 
the bed of that stream, at Shawneetown, to Bald Hillj in Union county. 
The Topographical Assistant, in his detailed survey of Union coun- 
ty, has traced a continuation of this upheaval in a nearly east and west 
course through the entire county. Beyond the Valley of Cypress this 
disturbed belt has an increased width to the boundary of Henderson 
county. Beyond this point it has not yet been systematically follow- 
ed; but the occurrence of disturbances, with a reversal of dip, near 
the confluence of Pond and Green rivers, render it probable that it can 
he traced completely through the coal field. 

In Kentucky there is no evidence whatever that this disturbance 
occurred prior to the deposition of the coal measures; on the contrary 
it has implicated in its movements not only the sub-carboniferous lime- 
stone and millstone grit, but also the entire coal formation, which lies 
in conformable dip on either side of the axis. In the north-east edge 
of Union county, and in the bed of the Ohio river, the tilted strata, 
lying immediately Ju the line of greatest disturbance, are cast up on 
edge and lie in great confusion — specially where the strata seem to 
have partially sunk bacli: into the chasm — and thus been much frac- 
tured, crushed, and thrown out of place, so as to convey, to limited 
observation, the appeai^ance of unconformability; but it can be conclu- 
sively shown that the coal measures north and south of this disturb- 
ance were deposited in one and the same basin. For a limited space 
along the Ohio river, the Shawneetown fault has rent asunder the coal 
met^ures, and thrown off the upper coal measures to the north, and 
the lower coal measures to the south; but in the interior of Union 
county the upper coal measures occur on both sides of the disturb- 
ance, and, though their continuity is broken for a certain distance, tho 
perfect identity of some of the beds on botli aides of the disturbance 
is clearly apparent. North of this disturbance the upper coal meas- 
ures prevail as high up the river as its south bend, in Daviess county; 
south of this disturbance, down to the mouth of Tradewater, the lower 
coal measures extend even to the elevated ridges of Duffis' creek. 

Only a partial insight has yet been obtained of the details of the 
stratification of the upper coal measures, from local sections, a few 



,y Google 



GENERAL REPORT OF GEOLOGICAL SURYEY. 



borings aud two shafts which have been sunk a few hundred feet 
through the stratification. 
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spoon before the 
blowpipe, to as- 
certain whether 
they are totally 
consumed to ash- 

The shaft sunk 
on the bank of 
the Ohio river by 
the Henderson 
Coal Company 
gives some fur- 
ther insight into 
the stratification 
from about (50) 
fifty feet above 
low water dowfl 
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HOLLOWAY BORING-Continued. 



Coal — Blue and Bocharborl 



to (409) four 
hundred and nine 
feet below low 
water. 

Uoiox-tunately 
no strict account 
was kept of the 
first (80) eighty 
feet; but I am 
abie to supply 
this defieiency in 
part by sections 
obtained in the 
■vicinity. 

The shaft com- 
mences about fif- 
ty-five (55) feet 
above low water, 
and had reached 
the depth of four 
hundred and fif- 
ty-nine (459) 
feet last August, 
when I obtained 
the records of the 
shafting from Mr. 
Burbank, of Hen- 
derson. 

The two feet to 
two feet four in- 
ches of coal, fivo 
to eight feet be- 
low low water 
mark; at Hender- 
son, shown in this 
section, is proba- 
bly the equiva- 
lent of the "Lit- 
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HOLLOWAY BORING— Contmucil. 



Li mes to n e— Con tinu ed . 



Shale. 

Blnck, hard look, with a 



Indui'filed shale. 



tic Ncwburg 
Bed." 

This is a mat- 
ter that can be 
fully established 
only by such a 
detailed, survey 
as has been made 
of Union county. 
If the coal under- 
laid by limestone, 
. six miles be- 
low Evansville, 
above low water, 
is the "Little 
Newbui^ Bed," 
and the equiva- 
lent, as is sup- 
posed, of the 30 
inch coal in the 
Evansvilie (Bo- 
diam) Shaft, at 
110 feet or there- 
by below the bed 
of the Ohio river, 
the same rate of 
rise, along the 
southbendof the 
Ohio river, would 
not only carry 
this bed entirely 
above the Hen- 
derson Shaft, but 
also the Main 
Newburg (Main 
Bodiam Bed,) 
which lies about 
1 100 feet below it. 
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HOLLOW AY BORING— Coatmucd. 



My present im- 
pression, howev- 
er, is that the 30 
inch coal, overly- 
limeatone, 6 
or 6 roiles below 
Evansville, is 
brought !ip there 
by a local wave 
or anticliaal axis, 
which carries it 
down again, and 
that the average 
rise between the 
Bodiam mine and 
the Henderson 
shaft is only 
about 100 feet. 
This opinion is 
based on the fol- 
lowing data: The 
Main Newburg 
bed lies in the 
shaft above that 
town, about 27 
feet below the 
Ohio river. If, 
is genei'ally 
conceded, the 
coal on Green 
river, at the foot 
of lock and (Jam 
No. 1, is the aame 
bed, then there is 
a southerly rise 
between these 
two localities of 
only 30 or 40 
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HENDERSON COMPANY SHAFT— Continued. 




Grittj indurated shale, with im- 
pressions of stigmariaaDdlep' 
idodendroi!. 



Coal — Little Newburg. 
Fire clay, giittj. 

Place of Main Newbui'g lime- 



Schistose Bands tones. 



Coal — Main Newbur 



feet. It is ad- 
mitted that the 
Main Newburg 
and Bodiam coal, 
210 feet below 
the Ohio river, 
are identical; this 
givos a dip or 
fall, from New- 
burg to Evana- 
-ville, of 180 or 
190 feet, aboHt 
N. 85° W. The 
course from lock 
and dam No. 1, 
on Green river, 
to the HoUoway 
borings, and also 
to Henderson, is 
about N. 46'' W., 
e we may- 
expect to find the 
i geneial dip 
as between New- 
burg and Evans- 
ville,with a some- 
what diminished 
angle. This must 
inevitably bring 
the JIain New- 
burg coal more 
than 100 feet 
down in the Hol- 
loway borings. — 
The bed at 161 
corresponds in 
thickness. It is 
true that the 100 



,y Google 



GEOTBAL REPORT OF GEOLOGICAL SUUVEV. 



HENDERSON COMPANY SHAFT— Continued 
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Giey iiidur.ited argillaceous 
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feet of space 
above that coal 
in the Bodiam 
shaft is mostly 
indurated argilla- 
ceous shale, while 
the upper 46 feet 
of this space ia 
soft sandstoiie in 
Henderson coun- 
ty, hut where 
there is a good 
natural section of 
I this space above 
I the 'O'pper New- 
iburg fehaft, there 
i'ti a ooiisiclei'able 
quantity of soft 
sandstone in the 
upper part of the 
e; so that this 
peculiarity in the 
lithologieal char^ 
aeter of the stra- 
ta in the Bodiam 
t is not a con- 
clusive argument 
.gainst the iden- 
tity of the coal. 
Again, between 
the HoUoway 
borings and the 
measures passed 
through in the 
Henderson shaft 
there is a strik- 
ing analogy, and, 
if we assume the 
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HENDERSON COMPANY SHAFT— Coiitimied. 



=M 



Shale — Continued. 



le nnd Bonb arbor? 



rate of dip be- 
tween the two lo- 
calities at 70 to 
80 feet, it brings 
twin vein, re- 
ported in the 
Holloway borings 
between 60 and 
70 feet from tho 
top, down to 
near low water 
of the Ohio riv- 
er, at Henderson, 
where there are 
also two coals, 
one of 18 and 
the other of 28 
inches, in dose 
proximity; the 
latter being a lit- 
tle below low wa^ 



ter of the Ohio river, at the Henderson shaft, with a 4i foot bed 93 
feet below it. Moreover, the rate of southerly rise from Newburg to 
lock and dam No. 1, if applied to the horizontal distance from the 
Bodiam mine south to Henderson, will be found sufficient to elevate 
the strata only about 80 feet, and bring the Main Bodiam coal to about 
100 feet below the Ohio river, where the 4i foot bed of the Hender- 
son shaft is situated. The fossil plants, too, found in the argillaceous 
strata above both coals, are very similar. 

The limestone which lies eight to ten feet below this "Little Coal," 
at Newbui^, is not reported, it is true, in the records of the sti'ata 
passed through in the Henderson shaft; but I saw what appears to be 
the equivalent of this limestone in the bank of the Ohio river, only 
one mile and a half above liendersoa, eleven feet above low water. 

The space between the two-foot coal, a few feet below low water 
mark, in the section, and the next four-foot coal, is within a few 
feet of the same distance between the Little and Main Newburg beds. 

The five-foot coal which lies two hundred and seventy feet below 



,y Google 



40 GEKERAL REPOET OF GEOLOGICAL SURVEY. 

the four-foot coal in this shaft, aud at a depth of four hundred and 
sixty (460) feet in the Holloway borings, is probably the equivalent 
of the Bonharbor coal and the Blue coal of Union county; but befoi'e 
this point can be fully established, it will be necessary to extend the 
detailed survey through Daviess and Henderson counties. 

The twenty-inch coal, reported at a depth of (572) five handred 
and seventy-two feet in the Holloway borings, Is, in all probability, the 
equivalent of the thirteen-inch coal found in the bed of the Ohio river, 
below the Coal Haven Factory, on the Kentucky side, and five feet 
above low water of the Ohio river on the Indiana shore, between En- 
terprise and the head of French island ; and the thick limestones, associ- 
ated with shales above and below it, which are reported in the Holloway 
borings, I believe will prove to be principally bands of calcareous iron- 
stones, alternating with shales and associated with a dark bituminous 
foseiliferous limestone, containing Spirifer fadger of Kdserling, Chon- 
eies mesohba, Pratten and Nonvood, ka., which lies about five feet 
above the top of the thirteeu-ineh coal above the head of French 
island. The last coal reached in the Holloway borings, at a depth of 
eight hundred and sixty (860) feet, probably con-esponds to a coal 
lying under a great mass of shales in the head of the valley of Cane 
creek, and between Wash creek and Bethel hill, iu Union county, and 
superimposed on the great mass of sandstone constituting the body of 
that hill. These sandstones have been passed through in the Hollo- 
way borings, under the last mentioned coal, one hundred and fifty-six 
(156) feet, extending to the depth of ten hundi'ed and twenty-four 
feet from the surface of the ground. 

In the nine hundred (900) feet of sti'ata lying between Bethel hill 
and the top of the sandstone which caps the Lower Coal Measures, 
four other beds of coal have been discovered by the detailed survey of 
Union county, varying from two to three feet, and perhaps a fifth. 

These Upper Coal Measures, therefore, comprise at least eight work- 
able beds of coal in the space of nearly two thousand (2000) feet, 
occurring at the following distances apart: 

feel. feet. 

1st Coal — Little Kewburg, 2^ to 3. 

Space, 100. 

2d Coal — Main Newburg, - . . - . 4. 

Space — in shaft 88 in boring, - . - . 97.3 
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fe&t. 



3d Coal, 

Space — in shaft 184 in boring, 
4th Coal — Bonharbor and Blue, 

Space in boring, 
Stb Coal — Cane creek coal, 

Space on section, 
etli Coal— Davis coal, 



7th Goal — Cypress coal, - 

Space. 
8th Coal — 1st over the Anvil Rock. 



196.6 
4C0.5 



263.6 
30;). 



1\ to 3. 
h\ to b. 



1,750,3 29.6 

It is truly I'emai'fcibie, that in these Upper Coal Measures the spaces 
between the coals, by actual measurement, in sections, borings, and 
shafts, do not differ more than three and a half (3i) feet, in any one 
instance, from the numbers one hundred (100), one hundred (100)^ 
two hundred (200), four hundred (400). The other three spaces, 
calculated from average dip and horizontal distance, measured on the 
Geological Map of Union county, constructed by the Topographical 
Assistant, give four hundred (400), two hundred and fifty (250), and 
three hundred (300) feet, within three and a half (3i) feet. More- 
overj a twenty (20) inch seam intervening in the fourth space, of es- 
. actiy four hundred and a half (400i) feet, lies within six feet of half 
the distance, or two hundred (200) feet, and another thin coa! of six 
inches come in within twenty-two (22) feet of midway, or a distance 
of two hundred (200) feet below the fourth coal, and above the fifth. 

Do not these facts evidently indicate some persistent uniform law, 
not only in the rate of deposition of the sediments which constitute 
the coal measures, but in the upward and downward movements of the 
earth's eur&ce, and also in the periods which elapsed between the vast 
growths of the carboniferous forest. 

We shdl see hereafter how far this law is applicable to the Lower 
Coal Measures. 

It is to be observed, however, that towards the margin of the coal 
field these spaces are contracted in their dimensions, and the coals come 
much closer togethei' — in some instances within five feet. This is a 
variation to be anticipated from the original basin-shaped conformation 
of coal fields. Though the spacm between the coal beds thin out to- 
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wards the south, this m\e cannot be applied to the coal heds- Many 
of these are, in fact, thicker towards the margin than iu the interior of 
the coal field; arising, no doubtv, from the longer duration of the extra- 
tropicii forest growth before submergence; thus affording an oppoi"fcu- 
nity for a gi'eater accumulation of the vegetable matter which produced 
the ocal. Some beds of coal may diminish, and cTen run out entirely, 
towards the confines of the hasin; but, I believe, as a general rule, it 
will be found, that most of the beds are tlucher and closer together with- 
in a few miles of the extreme limits, than in the centre of a coal 
field. 

Still, above the first or highest of the coals, included in the forego- 
ing section, there are nearly six hundred (GOO) feet of strata, consti- 
tuting the most recent terminating portion of these Upper Coal Meas- 
ures. The sections obtained in Grundy's ridge, together ifith the bor- 
ings made by Messrs. Riddle & Houston, of three hundred and thirty- 
four (334) feet, in Union county, nearly opposite Wabash island, and 
those made by Messrs. Berry and McGinnis, on Highland creek, near 
Uniontown, of one hundred and seventy (170) feet, have afforded 
considerable insight into the highest portions of the coal measures of 
the south-western coal fieid, with which we are acquainted; enough to 
render it highly probable that there is but one workable bed of coal 
near the bottom or base of these six hundred (600) feet. There are, 
however, some nine thin seams of coal besides — some of them mere 
streaks of coaly matter. They occur in the following order and dis- 
tances apart: 

feei. feet. 

Space, 50. 

Ist Coal — above Carthage limestone, - - - 0,8 

Space, - ' 60. 

2d Coal — coal under Cartilage limestone, - - - 0.4 

Space, - 43. 

3d Coal, ........ 0.4 

Space, 89. 

4th Coal— very slialy, 2.6 

Space. - 115. 

6tli Coal — impure, . . - - „ - n \,\ 

Space, 41.G 

eth Coal — streak. 

Space, 38.3 

7th Coal, - - . 0.4 
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feet. feel. 



Space ■ 
8th Coal? 



9th Coal— workable, 3.3 to 3.6 

Space, 29.1 

lOth Coal, - 5. 

In this terminating map of tlio Coal Measures the spaces are not 
quite so regular in their occun-ence; yet the greatest deviation from 
a constant and simple multipule is only thirteen (13) feet nine incheSj 
although it is evidect that here, at the conclusion of the cavbouiferons 
era, the laws ivhich regulated the coal forniaUon were gradually ceasing 
to exist, and the carboniferous flora approaching extinction. 

The total thickness of the Upper Coal Measures, as far as at present 
ascertained, is about two thousand four hundred (2,400) feet. These 
are shown on section 1, and in part also on diagram No. 2. 

If we include in the list of coale in these measures all the thin, as 
well as the thick coals, there are at least twenty (20) beds, their united 
total thickness being upwai'ds of forty (40) feet. 

The following are the analyses of some of the most available of the 
Upper Coal beds: 

Analsis of Cook's coal, on Green river, Henderson county, Ky., equivalent of the 
Newhurg main coal. 

Total volatile matter, . - - 44.5 

Total coke, ---..-..--- 65.5 

100.0 

Moisture, 11.5 

Volatile combwatible matter, 33,0 

Fiaed carbon in coke, 47.0 

Ashes, -----.---, 8.5 

100.0 
Analysis of Bonharhor coal, Daviess county, Ky., Ko. 176, tniddle part. 

Specific gravity, 1.273 

Total volatile matter, 48.3 

Total Coke, - 51.7 
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Moisture, . _ 7.0 

Volatile combustible matter, ---..- ^ 4J.3 

Fixed carbon, 48.7 

Ashes, (light grey, almost white.) 5.0 

100.0 
Did not puli'up much in coking; throws out spangles; much oalc. 
spar in thin layere in the joints of this coal; a good deal of pyrites 
intermixed. 

Analysis of two inches of hard, close-textured, compact, cannel-Uhe coal, on top 

of Bonharbor coal. N'o. 176. 
Specific gra%'ity, -.--.--.. 1.526 

Total volatile matter, - 38.0 

Coke. 62.0 

100.0 

Moi.sture, , - , 4.5 

Volatile combustible matter, ------ 33.6 

Fixed carbon, 37.0 

Ashes. 25.0 

100.0 
Analysis of Wolf Bill coal, Daviess county. JVb. !8i3. 
Specific gravity, -......- 1.228 

Total volatile matter, - . . 42,4 

Coke, 67.6 

100,0 
Coke, in part crystalline. 
Moisture, -.....-.. 1 2.0 

Volatile combustible matter, -.-... 30.4 

Fixed carbon, 56.6 

Ashea, 1.0 

100.0 
Two-foot Henderson coal, equivalent of the lAttle Newhwrg? JSo. 206. 

Total volatile matter, < . .. 45.5 

Coke, 54.5 

100,0 
Moisture, 6.0 

Volatile combustible matter. >.-..- ;S9.5 

Fixed carbon, .-.,.... 44.5 

Ashes, (grey,) , - . ... - - 10, 

100.0 



,y Google 



,y Google 




,y Google 



• J 

' t 

I, 



St----. 



\y.-- 



7^ 










DETACHED MASS FROM TH.E ANVIL FOGK UMjOfJ COUNTY. 



,y Google 



,y Google 



GENERAL EEPOET OF GEOLOGICAL SURVEY. 45 

Analysis of thirteen-inch coal, head of French island, Ohio river. 

Total volatile matt«r, 47.0 

Coke, - S3.0 

100.0 

Moisture, G.O 

Volatile combustible matter, - - - - - - 41.0 

Fixed carbon, 46.5 

Ashes, ..-------.- 6.5 

100.0 

The Lower Coal Measures are sepamted from these Upper Coal 
Measures by a massive sandstone formation, which is universally 
known in South-western Kentucky by the name of the "Anvil EocV 
It has received this appellation on account of the resemblance to an 
anvil of two conspicuous masses of this formation, situated on its 
northern escarpment, on Hines creek. 

Plate No. 3 represents one of these ma^es, in which the anvil form 
can be easily recognized, and from which probably the name was in 
reality originally derived; Plate No. 4, the other mass which was first 
pointed out to me as the "Anvil Rock-" -In this the anvil shape is not 
BO clearly defined, though from a certain point of view this also has 
the appearance of an anvil, the point being directed upwards. 

From this local appellation the name has been extended to the whole 
range of this sandstone formation, and serves as a popular and well 
understood term in Union county, Kentucky, by which to distinguish 
this prominent capping member of the Lower Coal Measures, lying 
1 it and the conglomerate or pebbly sandstone, which may be 
3 as the base of the productive coal measures. 

In this geological position are situated the richest coal beds of the 
south-western coal field. The whole space, which is over nine hundred 
(900) feet, including the Anvil Keek, containing ten workable beds of 
coal, of the following thickness and relative position : 

feet. feet. 

Space, including Anvil sandstone, 
Ut Coal under Anvil Rocfe, 



2d Coal— Middle coal, 

Space, 
3d Coal— Main fire-foot coal, 
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feet. feet. 

Space, 86. « 

4th Coal— Well coal, 2. to 2,6 

Space, - - ~ - ■ - - - 112.| 

5tb Coal — "Little Vein," or thrue-foot coal, - - 3. 

Space, &S.\ 

6tli Coal — four-foot coal, 4. 

Space, 85. 

7tli Coal — Curlew coal, four-foot, ■with clay parting, - 'i.6 

Space, 157. 

8th Ooal—Ice-hoKse conl, ...... g.4 to 2.6 

Space, .-.---.. ifi4. 
gth Coal— Bell coal, .-_-.. 4. to 3. 

Space, ,.---..- 7.3. 

■ 10th Coal— Cook coal, 2,6 to 3. 

Thictness of coal, - - 31.6 

Thickness of spaces, - 998. 

31.6 

Thickness of spaces and coals united, - - 1,029.6 

See section No. 1 and diagram ITo. 1. 

Ifc will be perceived that the spaces in these Lower Coal Measures 
are nearly as regulai" as in the upper coal measures. 

Taking into account averages deduced from two localities the spaces 
do not differ more than five feet from the numbers 50, 100, and 160. 
The space between the middle and main five-foot coal overruns the 
regular number by seventeen feet, and the spaoe between the Bell and 
Cook underruns it by twenty-seven feet, but this is the space above 
the first coal over the conglomerate, just afc the commencement of the 
true carboniferous era; and it is to be observed, also, that tliere is a 
shaly space of twenty feet between it and the conglomerate, which, if 
added, would make the space from the Beil coal t-o the conglomerate, 
including the thickness of the Cook coal, ninety-sis feet. Moreover, 
there is nearly the same regularity in the position of several minor 
thin seams of coal, intervening between some of these thick beds, for 
instance: one which has been observed on the Baline, about fifty feet 

* On the Saline tbis space Is 100 feel, 

t On tlie Saline tbis space is 95 feet. Tlie iiverage of Ihe two locnlities is lO.'J feet. 

t On tho Siiliiie tbis apane is only 32 I'cet. The ftvenigc between tbo two localities is 48.6 
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under the main five-foot coal, lies very nearly fifty feet uuder the Cur- 
lew coal, and another, which lies forty-tliree and a third feet above the 
lee-Honse coal. This wonderful regularity of position of the princi- 
pal beds of cod of the south-western coal field is not only a matter of 
interest, as establishing the existence of aniform laws regulating the 
succession of events, at so remote a period as the carboniferous era, 
but also on account of the important practical bearing it has, in indi- 
cating the position in which one of the most valuable mineral products, 
concealed within the bowels of the earth, can be fonnd. 

Starting from the base of the Anvil Rock, in the space of nine hun- 
di'ed and fifty-five (955) feet, there are ten beds of coal, having a 
united thickness of over thirty feet. All of these axe workable, unless 
it be the seventb, or Curlew coal, which, having two clay partings, may 
not afford more than two feet of good coal, and perhaps, also, the 
fourth, or Well coal, which is only about two and a half feet tliick. 
There are besides, in this space, six or eight minor thin seams, having 
a thickness, altogether, of perhaps two to four feet, bat none of them 
of any practical value at the present time. 

The upper four hundred feet of this space is the most productive 
part of the coal measures, since it includes from five to six of the best 
coal beds to be found in the whole three thousand four hundred and 
twenty-nine (3,429) feet of the carboniferous strata, at present known, 
to- wit: 

The Upper, or first coal under the Anvil Rock. 
The Middle coal. 

The Main five-foot, or Mulford coal. 
The Well coal, or Water coal. 
The Little Vein, or three-foot coal ; and 
The four-foot coal. 

The total average thickness of these coals may be taken at eighteen 
(18) feet. 

The average specific gravity of these coals may be taken at about 
1.284, j. e. every solid cubic foot wOl weigh within a fraction of eighty 
pounds, which may, therefore, safely be regarded as a bushel, since in 
waght it is four pounds over the legal sta.ndard in Kentucky. Hence 
these six beds are capable of yielding, from every acre of gTound un- 
der which they extend, over eight hundred thousand (800,000) bush- 
els. Throwing off one-fourth for waste, slack, &c., it will still yield 
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more than sis hundred thousand (600,000) bushels or solid cubic feet. 
Allowing a profit of only tliree cents per bushel, this amounts to 
eighteen thousand ($18,000) dollaiB per acre. 

Those lands which eontaiiij in addition, the four lower coals, would 
yield more than half as much more. 

The intrinsic value of these coal lands is Indeed almost beyond con- 
ception. At the same time, ia estimating the availability of coai, this 
fact must always be held in view, that the beat appointed coal mines 
now in operation in the "Western States cannot average a i"egular deliv- 
ery of (10,000) bushels per day, or three million (3,000,000) bushels 
per annum; hence, it would require one year to work out eight acres, 
since one-half should be left as pillars of support, only to be removed 
when the vjhole coal lands are undermined. This standing coat can, 
however, be finally mined at much less expense than the first half. 
From five to six cents profit may be safely allowed on the standing 
coal, supposing it to bring the present price of eight cents per bushel. 
In this calculation the Well coal Is not included, because it is doubt- 
ful whether it may be considered a workable coal. 

The geological level of this coal is, wherever it is reached, the sourae 
of large supplies of water, which can with great advantage be applied 
for steam and other purposes required at the mines. 

The whole of the ten beds of coal, above described, crop out above 
high water, in the distance of less than two miles, between the Mulford 
mines and the iFianie bluiT. 

In consequence of the rise of the conglomerate and millstone grit 
to the south-west, the coal measures have a dip to the north-east — 
usually north 18° east — at the I'ate of about 4° 45'; i. e., descending 
one foot in every twelve feet of horizontal distonce. But this rate of 
dip declines as the strata reach the flats of Cypress. 

The course of the dip is also liable to variations, in consequence of 
the deflection of the strike line to the north, as it proceeds in the di- 
rection of the Bald Hill disturbance, and to the south-east as it ap- 
proaches the Caseyville conglomerate. The degree of dip also changes, 
even along the strike line, by reason of the strata being thrown into 
a series of waves or wrinklea at right angles to the dip, or into elon- 
gated dome-shaped vaults, and corresponding depressions, while con- 
fonning to the diminished space into which they were compressed 
during shrinkage, as well as by the disturbances and subteiTanean move- 
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meots which brought the iitfedor rocks to the euiface, and the lateral 
compressing force acting between the uplift of the Bald Hill, on the 
north, and tlie Battery Rock and Caseyville conglomerate, on the 
south. 

One of these synclinal folds exits in tho valley. of Hinea creek, 
flanked on the north and south by corresponding anticlinal wrinkles, 
or axes of elevation, which brings the upper beds of the Coal Measures 
to the surfece on either side of that valley. For more particular ic- 
fonnation and details in regai'd to the peculiar character of this remark- 
able geological structure in the Coal Measures of Union county, I 
beg to refer you to the Geologico-Topographieal Report of S. S. Lyon. 

The following chemical analyses of the most important of the coal? 
from the Lower Goal Measures, under the Amal Rock, are here sub- 
mitted: 

Analysis of Mulford's main or Jive-foot coal. Union county, Ky. No. 185. 
Specific gravity, ..--..-- 1.308 

Total volatile matter, 39.5 

Coke, - 60.5 

100.0 
Coke inflated. 
Moisture, - - - - - - - - - 3.5 

Volatile combustible matter, ,..---- 36.0 

Fixed cai-bon, 57.6 

Ashes, (light grey,) 3.0 

100.0 
Bell's coal, Crittenden county, Kentucky. 

Ko. 173. No. 174. 

MIDDLE PAar. UPPER PAET. 

Specific gravity, - - ■■ 1.274 1,337 

Total volatile matter, .... 39,4 332 

Coke. ,.-.--- 60.6 66.8 

100.0 100.0 

Moisture, . - - - • S.O 4,0 

Volatile combustible matter, - 36.4 29.2 

Fixed carbon, ... - 67.6 56.8 

Ashes, (pale flesh color,) - - 3.0 (greyish flesh color,) 10.0 

100.0 100.0 

7 
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The middle part pulls «p in coking; coke bright but cellular; ad- 
heres but very slightly in buroing. 

The upper part has a mora dull and slaty appeai'anee thau the mid- 
die of the same bed; did not puff up so much in coking; some excres- 
cences on the surface. 

Analysis of Mulford's four-foot led nf cool. Union county, Ky. -To. 1 R6. 

Specific gravity, - I, §84 

Total volatile matter, 42.4 

Coke, 5?.e 

100.0 
Coke sliglitly inflated. 
Moisture, .,.---.-- S.O 

Volatile combustible matter, ------ 37.4 

Fixed carbon, 60.6 

Ashes, (liglit grey,) ,-...-.. 7.0 

100.0 
Analysis of "Little Vein," Mulford's Mine, Union county, Ky. iVo, 187. 

Bpecifio gravity, ■ - 1.306 

Total volatile matter, - 3G.7 

Coke, - - - 63.3 

100,0 
Coke slightly inflated. 
Moisture, .-.--.-.. 4.0 

Volatile combustible matter, 32.7 

Fixed carbon, - 65.3 

Ashes, (light grey,) - 8.0 

100.0 
Analysis of the cannel part of the little Vein. No. 20R. 

Specific gravity, . . 1.364 

Total volatile matter, 40.3 

Coke, ■ : . - - 69.7 

100.0 
Coke very much inflated. 
Moisture, ..---.... g.o 

Volatile combustible nutter, 3B.3 

Fixed carbon, ...... ^ . 47.7 

Ashes, .-....-.-- 12.0 

100.0 
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Analysis of Mulford's middle coal. Union county, Ky.; (_saw,ple from "tailingn.") 
iTo. 184. 

Specific gi-aclty, 1.402 

Total volatile matter, - , . . 33.7 

Coke, -...,-.-.-_- 61.3 

100.0 
Coke uQchaHged, 
Moisture, ....,...- 14.0 

Volatile combustible matter, ...... §4.7 

Fixed cai'bon, ,,.-..... 61. 3 

Aslies, (reddish grey,) ,-_-.-. jo.O 

100.0 
Analysis of Ice-House coal, Union county, Ky. No. 18li. 
Specific gravity, _-.-.,.. 1,349 

Total volatile matter, 3G.3 

Coke, 63.6 

1 00.0 
Coke slightly changed, oompaol. 
Moisture, ..-.,.-,, 4.0 

Volatile combustible matter, ..-.., 32,6 

Fixed carbon, - 58,5 

Ashes, (reddish grey,) --■..--. 5.0 

100.0 
Analysis of the vjjper part of first coal under the Anvil Rock, Union county, Ky, 

iVo. 183. 
Specific gravity, .-..,.-. 1.282 

Total volatile matter, ....,,-.- 48,7 
Coke, ..,,.. = ..,■.,- 61,3 

100.0 
Coke compact. 
Moisture, ■.. = -.,--. 1.0 

Volatile combustible matter, ...... 47.7 

Fixed carbon, ..-....., 4g.3 

Ashes, (reddish gi'ey,) -..,-., 9.O 

100.0 
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Analysis of the lower part of the first coal under the Anvil Bock, Union county, 

Ey. No. 207. 
Specific gravity, ,--■...,- 1.365 
Total volatile matter, „-...,_,, 39.6 
Coke, ---„... 60.4 

100.0 
Coie very much inflated. 

Moisture, . . , , 3.O 

Volatile combustible matter, 36.6 

Fixed carbon, ..-.,-.. 47,4 

Ashes, (reddish grey,) -.■...-. 13.0 

100.0 
Analysis of Mr. Hawes' main cool, at Hawuville, Hancock counly, Ky. .No. !78. 

Specific gravity, - 1.397 

Total volatile matter, . , 47.0 

Coke, --.-... 63.0 

100.0 
Coke slightly inilated. 

Moisture, - - - 8,0 

Volatile combustible matter, ...... 39.0 

Fixed carbon, , 46.0 

Ashes, (white,) ..---.-. 7.O 

100.0 
Analysis of Moherts' coal, on Muddy river, now ovmed by the Green liiver Coal, 

Iron, and ManufactuHng and Mining Company, Muhlenburg county, Ky. .iVo. 

191. 
Specific gravity, ■■ - - - - . - - 1.218 

Total volatile matter, ' . . 41.48 

Coke, - " 38,52 

100.00 
Oolse slightly inflated. 
Moisture, --.--,..,,. 5,00 

Volatile combustible mattes', -,,...- 36,48 

Fixed carbon, = , 64.72 

Ashes, (white,) ......-- 3,80 

II 00.00 
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Analysis of Capt. Davis' Jakefield coal, Hophins county, Ky. Jfo. 193. 
Specific gravity, ,-.,---- 1.294 

Total volatile matter, 43.76 

Coke, 66.25 

100.00 
Coke not nrnah iHflated. 

Moisture, - - 4.00 

Volatile combustible matter, ..--.- 39.75 

Fitted carbon, 50.76 

Asbes, (nearly white,) 6.50 

100.00 

Analysis of ike Gamhlin coal, belonffing to Burhnnh & Co., Hopkins county, Ky. 
So. 194, 

Specific gravity, - - 1-270 

Total volatile matter, 42.47 

Coke, - - . ^ 67.63 

100,00 

Moisture, 3.40 

Volatile combustible matter, 39,07 

Fixed carbon, 66.13 

Asbes, (pale flesb color,) ------ 1.40 

100,00 
Analysis of Box Mountain Spring coal, Bophina county, Ky. No. 196. 
Specific gravity, ..------ 1.339 

Total volatile matter, 40.75 

Coke, . - - 69,26 

100.00 

Moisture, - - - 6.00 

Volatile combustible matter, - 34.76 

Fixed carbon, - 60.26 

Asbes, (ligbt greyish flesb color,) 9-00 

100.00 
Analysis of Capt. Davis' Pigeon Stin coal, Hophins county, Ky. No. 198, 



c gravity. 



1,283 



Total volatile matter, - - - 46.8 

Coke, -..-.--.---- 53.2 

100.0 
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Moistiire, 5.5 

YoUitile combustible matter, -.,-..-- 41.3 

Fixed carbon, - 49.7 

Ashes, (white,) ..------- 3.6 

100.0 
In Dr. Peter's lieport will be found seva'al other analyse of coals 
from this coal field. 

For some general remarks and comparisons, I shall select the main 
five-foot coal, the third under the Anvil EjDck, as being the coal which 
has been most extensively worked on the south-west side of the coal 
basin. It is a iree-buraing, bituminous coal, of rather a reedy struc- 
ture in some of its horizontal partings, presenting alternate layers of 
bright resinous and dull splint aeaois, the foniier predominating. In 
coking it swells up slightly, losicg its original contour, but forming a 
coke of medium density, which, when manufactured on the large scale, 
would probably have a specific gravity of about 0.8. 

In its chemical composition it approximates closely to the well 
known Newcastle coal, but is of rather higher specific gravity — the New- 
castle having a specific gravity of 1.257, while the main five-foot bed 
varies from 1.284 to 1.308. In its specific gmvity it more neai'ly ap- 
proaches to the Midlothian coal, of Virginia, analysed by Johnson, 
though it has two or three per cent, more fixed carbon, and four to five 
per cent more volatile matter, and less ashes, than the Midlothian coal. 
One hundred parts of nitrate of pofesh require twenty-two parts for 
complete decomposition, while one hundred parts of the best coals 
found in Pennsylvania and Virginia, west of the Alleghany mounlains, 
requu'e about twenty parts. 

The sulphur, by two separate experiments, amounted to from one 
to 1.68 per cent. 

Judging from the researches of Johnson, Hayes, Rogers, De la 
Beche, and Playfair, on coals of this country and Europe, almost 
Identical in chemical composition, and of neaily the same specific 
gravity, analagous structure and appearance, the practical propertie.s of 
the main five-foot coal, of the Lower Coal Measures, may be briefly 
sumed up: 

In weight it takes an intermediate rank — a solid cubic foot iveigh- 
ing within a fraction of eighty (80) pounds, while a cubic foot in 
lumps weighs about forty-five (45) pounds. 
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For rapidity of ignition it taJ^s a liigb rank; rfiqniring only from 
forty-eiglit to fifty-four minutes to bring a boiler into steady action, 
when consuming from eight to nine pounds on every squai'e foot of 
gmte per hour. One pound of coal will produce about eight and a 
half pounds of steam at 212°, and about nine pounds of steam, at 
212°, for every one pound of combustible matter. 

For relative completene^ of combustion it takes an intermediate 
rank. For freedom from waste in burning it takes a high raok — the 
total avei-age waat-e, in ashes and cinder, being about seven to eight 
per cent. 

One cubic foot of coal in lumps will generate a.bout three hundred 
and fifty pounds of steam at 212°. 

For every one of combustible matt^er it reduces about twenty-seven 
paits of litharge, wbile the strongest anthracites reduce from thirty- 
two to thirty-three parts. 

Sixty pounds of coal would be required to produce from thirteen to 
foui-fceen links of chain cable, of one and three-eighth inches in diameter. 
For combined evaporative speed and power, for equai bulks, it takes 
a range inferior only to the semi-anthracites, and some of the semi- 
bituminous coals. The same remarks, with but little modification, will 
apply lo the three-foot and Bell coal, and probably, also, to the four- 
foot coal, which, on ai\ avei'age, differ but little, essentially, fi'om the 
five-foot bed. 

It ought to be remarked, however, in regard to the four-foot coal, 
that the analysis given does not afford as favoi-able an impression of 
this bed as it probably deserves, since the analysis viaa made upon a 
specimen taken from under a slack pile, because the old drift made 
into tills bed had fallen ia and cut off the comma wicati on with the 
coal in place. Where the bed has been analyzed from other lociilities 
it has yielded eight per cent, more fixed carbon in the coke. 

The Ice-House coal, if fairly opened, would, undoubtedly, prove to 
be a superior coal, at least for general manufacturing purposes, since 
it approaches more nearly, in its structure and manner of coking, to 
the dry, reedy, splint coals of tho Scotch coal fields; it has the dull 
hl&ck aspect, the transverse, tubular fracture splintery, sharp angles, 
and the dull woody sound when struck with the hammer, and, above 
all, in coking, it retains nearly the original form of the coal before 
coking, all of which characters belong to the splint coals, which sire 
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more highly esteemed for the blast furnace, even in its mw condition, 
than the more free burning, soft, resinous coals, possessing a greater 
per centage of gas and bitumiuous matter in their composition. It is 
tiTie that this coalj for equai bulks, will not bring a boiler into full ac- 
tion in quite so short a time as the five-foot coai, which contains more 
gas and bitumen, but it will have greater reducing powers, i. e. it will 
abstract more oxygea from the oxydes of the metals, and it will be 
rather more dumble ia proportion to the greater amomit of fixed car- 
bon; and from the feet of its not swelling up, and becoming cellular 
during ccmbusiion, it will be capable of resisting the action of the 
blast from the tweers, and hold up a greater burden of ore and flux, 
which is of great importance in the manufacture of cast-iron. 

The light spongy and cellular textured cokes, produced from the 
soft resinous coals, are driven too fiist before the blast, and raise the 
temperature too high, so as to desti'oy, in a measure, the chemical af- 
finity existing between the carbon and the iron; they consume too 
fast, and thus permit the burden to descend too rapidly, before the 
chemical affinities have had time to arrange the elements, so as to pro- 
duce the proper quality of soft grey iron; and this is tlie reason why 
these soft bituminous coals have a tendency to turn out hard white or, 
at least, a shacp mottled iron. 

The lee-House coal cannot, however, be mined with as much profit, 
at present, as the thicker beds, higher and lowei" in the series, but its 
a^ociation with important beds of calcareous iron-stones, interstrati- 
fled in the shales immediately overlying it, may hereafter render it well 
worthy the attention of the manufacturer, since, if these iron-stones 
should be in request for the manufacture of iron, both the coal and 
iron-stones could be mined in connection, which would materially re- 
duce the expense attendant on mining, by itself, a. coal of two feet 
three inches to two and one half feet. 

The only other coal analysed from the Lower Coat Measures of 
Union county, which retains its form in coking, is the Middle, or sec- 
ond coal under the Anvil Rock. But this coal yielded eight per cent, 
less carbon in the coke than the Ice-House coal. It is to be observed, 
however, in taking the analysis above given, of the Middle coal, that 
it hardly exhibits a fair comparison, as specimens could only be ob- 
tained by laying bare the face of the coal in a ravine where it had 
long been exposed to disintegrating and decomposing influences, which 
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not only impregnate the coal with moisture, but remove, doubtless, 
some of its carbon, as carbonic acid and carburetted hydrogen. This 
coal might, therefore, prove to be a good coldng coalj with a sufficient 
per ceutage of fixed carbon, if fairly opened. 

Many of the intercalated shales, especially in the Lower Coal Meas- 
ures, are highly feiTuginous, and contain more or less iron-stones; 
some ealcareons and some argillaceous; either in bands, balls, or flat- 
tened, kidney-shaped masses; sometimes compact, at other times sca- 
ling off in concentiic layers, which had originally accumulated around 
a central nucleus. 

The spaces to which I would particularly call attention as likely to 
afford the most abundant supply of icon-stones are, the ten feet of 
shales over the Ice-House coal. 

This mass of argillaceous shale includes from seven to eight distinct 
bands, partly continuous in their range through the bed, and partly 
interrupted. I had these shale beds fairly opened, in order to arrive 
at some definite conclusion as to the amount of iron-stones which they 
would yield. 

The estimate which I form from the view thus obtmned, is, that 
there are from seven to eight layers, here and there interrupted, vary- 
ing from one to four inches in Chickness; the whole may be averaged 
at two inches in thickness for. each band, or sixteen inches in all, 
throughout the roi^s, i. e., about one-sixth of the whole ten feet of the 
roof of the Ice-Houae coal is calcareous iron-stones. 

These iron-stones have a specific gravity varying from 3.135 to 3.591. 

A specimen of the fine grained ore, taken from one of the bands of 
four inches in thickness, and having a specific gravity of 3.59i, yield- 
ed by analysis, 

. 43,76 poi' cent, of pure iron. 



Protoxide of iron, - 


- 49,00 


Peroxide of iron, - 


5. GO 


Carbonic acid. 


- 31.00 


Insoluble eartliy silicates, 


8.60 


Lime, - 


1.25 


Alumina, 


1.50 


Mi,!»e,k, - - 


1. 00 


Carbonaceous matter. 


0.85 


Hygroraetric water, 


0.30 


Loss, - 


1.00 
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A more earthy and coarser textured variety, two inches in thick- 
ness, and having a specific gravity of 3.340, yielded, 
Protoxide of iron, - - - 36.0 ) ^^ ^ . ^^^^_ ^j j^.^^^^ 

Peroxide of iron, . - - 4.7 i ^ 

Carbonic acid, - - - 23.0 

Lime, 
Alumina, 
Magnesia, a trace. 
Insoluble earth silicates, 
Hygrometi'ic water. 



100.0 
These ores are essGntially carbonates oi' the protoxide oHvon; and 
callable of yielding in the faruace from thirty to forty per cent, of cast 
iron. 

This species of ore is very commonly manufiicturcd in Scotland 
into iron, where it is either obtained by stripping, when the amount 
of superincumbent earth is not too great, or by drifting after it, if un- 
der a heavy roof of earth or rocky matter. In that country "this 
iron-stone occurs in bands of from half an inch to twelve inches. But 
those of from three, four, five, and six inches are most commonly met 
with. It is considered in that country that a band of good iron-stone, 
four inches thick, is worth mining aft«r, and will sufficiently repay the 
expense of the operation." 

It is obvious, therefore, that this deposit, especially in connection 
with valuable coal underlying it, must ultimately be of great impor- 
tance. 

Over the ten-foot shale and iron-stone, covering the Ice-IIouse 
coal, are a few feet of brown sandstone, which is succeeded, in the as- 
cending order, by other shales which also contain considerable quan- 
tities of argillaceous iron-stones, which scale in concentric layers. 

The exact quantity of iron ore in thk deposit I had not as good 
an opportunity of determining, but judging from the disintegrated rub- 
bish thrown out from an old trench, formerly made in these shales, ap- 
parently in search of coal, I am led to believe that they contidn a 
quantity which might justify the expense of working. 

Besides those deposits of iron-stones above cited, there aro other 
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chaly spaces that doaerve attention for the iron ores whieli thoy may 
fui'nish. I would refer here, especially, to the following: 

The thirty or forty feet of shale overlying the main five-foot coal, 
and the three or four feet of shale beds beneatli the, under clay of the 
same coal. 

The shales superimposed on the white and pink sandstones overly- 
ing the two and a half-foot or Well coal. 

The shales underlying the four-foot coal. 

The shales at the base of the Finnie Bluff, and behind the Finnic 
old aeld. 

At some localitieSj where good sections arc exposed, of shales which 
lie midway between the three-foot, or 'Litile Vein,' and the sandstones 
underlying the two and a half-foot, or Well coal, I have found five reg- 
ular bands of calcareous iron-stones, varying from two to six inches, 
having a specific gravity of 3.61, and containing by analysis — 
Water, 





0.8 




Insoluble silicates, - 


22.0 




Cai'bonic acid, - 


23.05 




Protoxide of iron, - 


36,37- 


-27.514 metibli 


Magnesia, 


5.80 




Lime, . - - - 


3.00 




Alumina, 


2.00 




Phosphoric acid, a trace. 






Loss and alkalies not determi 


ed, 0,08 





100.00 

In a space of twelve to fourteen feet, these bands of iron ore amount 
in all to from fourteen to seventeen inches in thickness. 

In the same geological position, in Union county, no regular for- 
mation of band ore has yet been found, only ball ore of a dLflercnt 
character, sparsely disseminated. 

The Lower Coal Measures, in Muhlenburg and Hopkins counties, 
include important beds of iron ore, some of which belong to the Jaini- 
ly of the Limonites, or brown and yellow hydrated oxydes, see Nob. 
145, 146, and 147, from Muhlenburg county; Nos. 130 and 131, 
from Hopkins county, in Dr. Peter's Report. Others, refeiiiblc to 
the bituminous carbonates of iron, or black band ore, see Noa. 148, 
149, 150, 151, and 152, in Muhlenburg, and No. 134, in Hopkins 
county, also in Dr. Peter's Report. 
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The chemical investigations which have been made, both by Dr. Pe- 
ter and myself, in regard to the black band ore, prove that it is only 
those specimens which have a specific gravity of 2.9 to 3. and up- 
wards, and present alternate layers of black and brown, or reddish 
grey colors, that can be considered productive. Several samples from 
Hopkins county, having much the external aspect of black band, but 
possessing only a specific gravity of Irom 2.66 to 2.71, and of uniform 
blaclf, or greyish black color, yielded only from six to seven per cent, 
of metalic iron, while they contain from forty to seventy per cent, of 
carbonate of lime. This is, in fact, a bituminous ferruginous lime- 
stone, which replaces, locally, the black band ore. It is, therefore, on- 
ly those specimens that are three times as heavy as water, or more, 
that can be considered productive. 

In the Upper Coal Measures considerable quantities of carbonate of 
iron are interstratified in the shales overlying the thirteen-inch coal, 
near low water mark, at Coal Haven, and the head of French Island. 
I think it highly probable that several of the shaly spaces, occurring 
in the next one hundred feet below this geological horizon, may yield 
bodies of iron ore, but no favorable sections of this space have yet 
presented themselves fi'om which to form any satisfactory conclusions 
in confirmation of this opinion. 

Three feet of iron ore is reported near the top of the shaft sunk by 
Mr. Kurzeman, at Williams' Landing, on Green river, under a lime- 
stone; and three feet of shale, with argillaceous iron ore under lime- 
stone, occurs at Daviess' Eidge, in the forks of Cypress creek and 
Pond river, in the northern corner of Muhlenburg county. 

Along that portion of the southwestern coal field bordering on the 
Ohio liver, the upper four hundred feet of the Coal Measures afford the 
greatest quantities of limestone. From four to six different beds in- 
tervene in this space ; one of the highest of these is the Carthage 
limestone, which crops out in the bank of the Ohio river, one mile be- 
low Uniontown, where it is about eight feet thick; another bed, of six 
or seven feet in thicltness, appears about eighty (80) feet above low 
water, opposite Diamond Island. An eight-foot bed of limestone lies 
in the hills of Green river, towards its mouth, some seventy (70) to 
eighty (80) feet above the four-foot coal of Lock and Dam No. 1. 

Four other beds of limestone, of three feet eleven inches, seven feet, 
five feet six inches, and twentj^-eight feet eleven inches, arc reported in 



,y Google 



GENERAI, REPORT OF GEOLOGICAL SURVEY. 61 

a space of one hundred and eighty-five (185) feet, io the Riddle and 
Houston boxings, of Union county, opposite Wahash Island; the high- 
est of these lying one hundred and fifty-two feet below the Carthfige 
limestone, all of which probably intervene between that limestone and 
the Diamond Island limestone, besides a seven-foot limestone, at the 
bottom of the Berry & McGinnis boring, on Highland ereek. Many 
of these limestones will, no doubt, be found to extend only over limit- 
ed areas. 

The lower nine hundred (900) feet of the Coal Measures only afford 
two limestones worthy of note, immediately on the Ohio river, viz : one 
bed of about four feet, lying twenty-five feet under the Curlew coal ; 
one over the first coal under the Anvil Rock ; but this bed, though prev- 
alent at many localities on the Illinois side, has, as yet, not been de- 
tected on the Kentucky shore. Seventeen miles from the Ohio river, 
up Tradewater, the middle or second coal under the Anvil sandstone, 
has limestone both above and below it. 

The Lower Southern Coal Measures are richer in limestones than its 
SoutlMfjestem equivalents. 

The seven-foot coal of Hopkins and Muhlenhurg counties has gen- 
erally a heavy, dark bituminous limestone, of two to three feet, over- 
lying it; especially on the waters of Clear creek and Pond river. 

On Captain Wing's lot, at Greenville, there is a refractory variega- 
ted brecciated limestone, of seven to eight feet thick, and a similar, and 
probably equivalent limestone, two to three feet in thickness, occai's 
above the iron ore and shale, in Daviess' ridge, and also at Williams' 
Landing. 

The two and a half-foot coal, of Hopkins county, lying near the 
base of Wright's mountain, is locally overlaid by dark ferruginous 
limestone, capable of receiving a good polish. Indeed, several of the 
above mentioned variegated and black limestones will probably afford 
good marbles, but time has not permitted me, as yet, to test their pol- 
ishing properties. 

Almost every bed of coal reposes on a bed of fire-clay, not always, 
however, of the same quality and composition — some being much 
more silieious than others. Many of them, however, wUl probably 
prove to be infusible and valuable for the manufacture of fire-brick, 
lining furnaces, and making the saggers used by the potters. 

These under-clays very generally aiford remains of stigmaria ficoides. 
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The roof of many of the coal botte is black bituminous shalo, oiten at 
fording fossil, f&i'ns, Lepidod&iidron, Sigillaria, and other remains of ex- 
tinct cai'boniferous plants. Many of these will probably be found to 
confeiin, when analyzed, similar oil from which M. Laurent prepared 
Amphelin. The pyritiferous varieties can also be employed for the 
manufecture of (copperas) sulphate of the protoxide of iron, and the 
double sulphate of alumina and potash (alum.) 

The compact slaty varieties of coal, like the Breckinridge Carniel 
coal, yielding about sixty per cent, of volatile matter ; also, Parrot 
coal, and even bituminous shales, afford a vegetable tar, or thick crude 
oil, from which two products can be obtained; one of an oily consist- 
ence, which may be clarified into a nearly colorless oil, that may be 
substituted, for certain purposes, for other more expensive animal and 
vegetable oils ; the other a transparent, scaly, cryataline subskince, of 
a white color and waxy lustre, wMch melts at 110° into a transpai'ent 
oil, at a still higher temperature takes fire and burns with a white 
flame, without smoke, and leaves no residue. This substance was call- 
ed by the discoverer, M. Reiehenbach, of Blansko, Paraffin^ from its 
little tendency to combine with other bodies. 

It is supposed that the Breckinridge coal may yield twenty-five (25) 
per cent, of refined oil, and eighteen (18) per cent, of paraffin. 

Some of the impure pyritiferous shaly coal, which has hitherto been 
regarded as worthless, may po^ibly be employed economically in the 
manufacture of bi-aulphuret of carbon, a very volatile substance, which 
it seems probable may be applied, in connection with steam, for the 
propulsion of machinery; reducing gi'eatly not only the size of boiler, 
but the amount of fuel required to produce a given mechanical effect. 
Many of the sandstones of the Coal Measures afford excellent free- 
stones for building purposes. I would here cite particularly the mass 
superimposed on the grey shales and shaly sandstones that overlie the 
Bell coal, to which the mass of the Finnie bluff also belongs ; to the 
Anvil sandstone; to the fifteen feet of sandstone lying thirty feet 
above the bottom of Highland creek; to the sandstones of Daviess' 
ridge, in the forks of Cypress creek and Pond river; and the sandstone 
which occurs eighty (80) feet above the main Hawesville coal. 

There is but one worlmble bed of coal under the Caseyville con- 
glomerate. Its greatest thickness is at the Union mine, in Livingston 
county, where it reaches twentynajght inches; but, on the south side 
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of Tradcwater, it undulates between heavy ledges of hard, quartzose 
sandstone, pinched in the distance of a few yards from one foot seven 
inches to one foot four inches. 

Two or three seams of coal of a few inches in thickness occur, in- 
terstratifiod in the Millstone grit; but no others of any practical value 
have as yet been discovered under the conglomerate of the south-wesi- 
crn coal field. 

The Millstone grit aiforde excellent quarries of durable building 
stone, often very evenly and uniformly bedded, and of good colors. 
It is also from this formation that the best heai-th-stones lor iron fur- 
naces have been obtained in South-western Kentucky, tliafc which is 
free from oxide of iron and lime, and composed of pure grains of 
quartz, cemented by a silicious paste being preferred. 

Four soils have been analyzed by Dr. Peter, fi'om the Coal Meas- 
ures; one of these, No. 126, from Henderson county, though resting 
on the cai'boniferoua strata, partakes more of the character of the qua- 
ternary loams, and has been already spoken of under that head; the 
others are No. 10, No. 138, and No. 155, of Dr. Peter's Report. 
They are essentially of a silicious character, containing from eighty- 
six and a half (S6i) to ninety (90) per cent, of silica and insoluble 
silicates. No. 10 contains a large amount of alkalies, viz: 0.286 
potash and 0.087 soda, or 0.373 of these two alkalies combined, which 
is more than one-tenth more than was found by Dr. Peter in the rich 
Fayette soil. No. 27; but it conte,ins much less carbonate and phos- 
phate of lime, and less than half tlie quantity of organic matter. The 
porous character of thin, silicious, carboniferous soils, compared with 
that of the limestone soils of the Blue-gi~ass country, permits the or- 
ganic matter to be carried by infiltration into the sub-soil; hence the 
gi'eat benefit to be derived by deep sub-soil ploughing, especially when 
the sub-soil is argillaceous or argillo-calcareous. Nos. 138 and 155, 
of Hopkins county, are rather more retentive in their character, and 
hence somewhat richer in organic matter; hut, being deficient in alka- 
lies and carbonate of lime, they are not as fertile soils as No. 10, and 
would be much improved by liming and by spreading the ashes of the 
consumed log heaps over the land. Guano and bone earth would also 
be of great service to such soils; the stiff, marly earths interstratified 
amongst the limestone of the adjacent counties of Russell, Todd, 
Christian, Caldwell, and Crittenden, would be of immense benefit ap- 
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plied to sucli soils, especially in connection with a clover fallow. So 
also would the fat marls intercalated with the blue limestone formation ; 
but these being less accessible are hardly available at tlie present 
time. 

The region of the Millstone grit is not as favorable for agriculture 
as the adjacent Coal Measures and Barren limestone formation. The 
soil is usually thin and silicious, and tlie surface hUly and broken. 
Where not too abrupt it is capable, however, of producing five-eighths 
the amount of grain raised on the Coal Measure soils. And the dog- 
wood and hickory lands of the Millstone grit yield very fine crops of 
silky tobacco. 

No chemical analyses have yet been completed of Millstone grit 
soils. When these are made they will, no doubt, throw light on the 
best means of improving the virgin soils, and reclaiming those that 
have been worn out. 

The approximate boundary of the Eastern coal field may be thus 
defined: commencing with the spurs of Poplar chalybeate mountain, 
in Clinton county, where it throws off its outliers into Tennessee, it 
takes a north-east course, through Wayne, by the Wallace mountain 
and Sloan's hill, to near the shoals of the Cumberland river, in Pu- 
laski county; thence to the Big Narrows, of Rockcastle river; thence 
up the valley of that stream nearly along the confines of Laurel and 
Rockcastle counties to where these comer with Madison and Estill; 
thence to where Conti'ary creek empties into the Kentucky river, three 
miles below its three forks; thence with a north-easterly course through 
Morgan and Carter*, towards the head-waters of Tygert; thence down 
the valley of Tygert to near its confluence with the Ohio river. 

The boundary of this coal field is, however, by no means a straight 
line; on the contrary, it has a very tortuous course, throwing off in- 
numerable spurs; hence, its outline can be defined, in all its meandei's, 
only after the outline of the hills has been defined by accurate topo- 
graphical maps. 

Less is known, at present, of the individual members of this than 
of the South-western coal field. The best sections which have been 



n Morgan and Carter countiee have as yet been limited to the sontli-east 
part of tlie former and the northern part of the latter, so that I am not as yet able to give any 
precise information in regard to the boimdary in these counties. 
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obtained, as yet, in this coal field, are in Greenup, Lawrence, Pulaski, 
and Owsley counties. 

In this coal field the measures admit of three sub-divisions. Upper, 
Middle, and Lower; the first and last divisions containing the most 
valuable and thickest coal beds, and the latter being remai'kably rich 
in ores of iron, especially in Greenup county. 

The general dip of the Coal Measures of the Eastern coal field is 
about south south-east, or at right angles to the range of the Pine 
mountain. This mountain chain, which ranges from the Shillalies, 
near the Tennessee line, and the southern parh of "Whitley county, 
near the conflnence of Mud and Cle.ir creeks, in a north north-east 
course, through Harlan county, to the War Gap, and thence to the 
Sounding Gap, at the cornet of Letcher and Pike counties, has been 
produced by a great dislocation of the Coal Measures, with a nearly 
uniform bearing, which has heaved the sub -carboniferous limestone 
more than five hundred (500) feet up in the Pine mountain; thus 
dividing the Eastern coal field, by a vast longitudinal fault, into two 
zones; one lying to the north-west of this mountain range, the other 
to the south-east. The fortner of thet^e belts, though wider in Ken- 
tucky, has a less elevation than the latter, which rises, in fact, to a 
greater height than the Pine mountain itself — being at least two thou- 
sand (2,000) feet above the general drainage of the country, and con- 
stituting the range of the Log mountain and the Big and Little Black 
mountains, skirting along the Tennessee line. 

Sect. No. 2 will convey a general idea of the structure of this coal 
field between the zone of sub-carboniferous limestone, on the north- 
west, and the Log and Black mountain range, on the south-cast. 

As yet I am able to give approximate sections only of the three 
sub-divisions of the Eastern coal field. 

The best exposures which I have seen of the upper division, are on 
Big Sandy, in Lawrence county, above the mouth of its Louisa fork; 
and iu Floyd county, in the vicinity of Prestonsbiirg. 

In the former of these counties, south of Louisa, in a space of about 
three hundred and fifty (350) feet, from the bed of Big Sandy, I find 
from six to seven beds of coal ; one near low water, supposed to be 
about two feet thick; one near high water, or from forty to fifty feel 
above the first, and from three to four feet thick; a third bed aboul 
Bixty feet higher in the hills, two feet to two and a half thick. Therf 
9 
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is also said to be a twenty-inch bed about midway of the space between 
the two la^t coals, i. e. thirty feet under the last mentioned bed. A 
fourth bed, about fifty (50) feet above the third bed, equivalent to 
the middle Gavit coal, which is four feet two inches, with a clay part- 
ing of one to three inches, eight inches from the top of the coal. A 
fifth thin bed, about fifty feet higher than the upper Gavit bed, which 
is from three and a half to four feet thick; a sixth, or Cannel coal bed, 
situated about one hundred and forty (140) to one hundred and fifty 
(160) feet above the fourth, and within fifty (60) to one hundred 
(100) feet of the top of the hills; of this latter bed I did not have an 
opportunity of seeing the outcrop, but have reason to believe, from the 
statemente of several of the inhabitants of Lawrence county, that it 
exists, but probably not of workable thickness. 

At Melienburg, or the Peach Orchard coal mines, on Big Sandy, 
but one main coal has been opened at an elevation of two hundred and 
two (202) feet above low water of Big Sandy, with two thin coals un- 
der it — one at thirty (30) feet above low water, and the other fix)m 
seventy-five (75) to eighty (80) feet above low water, or forty-five 
(45) to fifty (50) feet above the lower bed. 

Though the whole height of the hiils on this part of Big Sandy is 
six hundred (600) feet, no openings have yet been discovered above 
the main bed, but I am inclined to believe, from what I have seen 
elsewhere in Lawrence county, that by a proper search some might be 
found, and perhaps of practical value. 

In Johnson and Floyd counties there seem to be five to six beds of 
coal, the main bed lying in the vicinity of Pr^tonsburg, about seven- 
ty-five (75) or eighty (80) feet above the bed of Big Sandy. 

Two feet above the bed of the river, at the Northern Kentucky 
mines, there is a six-inch coal; at forty-five feet a three-foot coal, sep- 
arated by four feet six inches of black shale from a two-inch coal, 
above the shale. A compact splint coal, varying from three feet four 
to two feet eight inches, occurs at an elevation of two hundred feet 
above low water, opposite the town of Prtatonsburg. This is the fifth 
coal in the series of the Prestonsburg hills, which must lie from thirty 
to fifty feet above the main coal. Two thin beds of coal seein to oc- 
cur still higher in the hills; one about one and a half feet, one hun- 
dred feet above the five-foot coal, and a top hill seam, the distance and 
thickness not known. 
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In Clay county, near the level of high water in Goose creek, a bed 
of coal occurs, from throe and a half to four and a half feet in thick- 
ness, which supplies the saltworks, south of Manchester, with the fuel 
consumed at the various saltworks on that stream. For a space of 
about two hundred feet above this are shales and shaly sandstones, 
where a bed of coal of about twenty-eight inches comes in, then a 
space of about fifteen feet, succeeded by a coal of fourteen inches ; 
then a space of ten feet, surmounted by a ten-inch coal; then a space 
of ono hundred to one hundred and fifty feet, where no coal has yet 
been detected, when a fourteen-inch coal sets in. 

These Coal Measures of the Goose Creek hills belong, probably, in 
the descending series, beneath the previously described strata of Big 
Sandy hUls, in Floyd county. 

Borings have been put do\vn six hundred (000) feet below the main 
or lowest of these coals above high water of Goose creek, chiefly 
through shales, schistose and dark argillaceous porous sandstone, with 
some thin bedded hard sandstones about midway of the borings. These 
are the muriatiferous rocks of the Coal Measures of Clay, Perry, and 
Breathitt counties, containing more or less salt. 

At a depth of one hundred and twenty feet below Goose creek, a 
brine was obtained of 6°, or affording six to seven-tenths of a pound 
of salt to the gallon; at a depth of from two hundred and forty (240) 
to three hundred (300) feet, water was reached of 15° i. e. containing 
a little over one and a half pounds of salt to the gallon. After 
about three years this brine began to fell. The borings were then car- 
ried to the depth of from five hundred and fifteen (515) to five hun- 
dred and fifty (550) feet, when water of 15° was again reached, and 
this is the water which still supplies the principal works, and has been 
found more permanently strong than at any depth either above or be- 
low it; since borings have been carried by Col. Garrard to ono thousand 
feet, without finding any water as profitable to work as that obtained 
at five hundred and fifteen (515) feet. 

The rock in which this water is obtained is a dark grey argillaceous 
or mud sandstonej with imperfect streaks of coal disseminated, and 
containing fossil wood converted into carbonaceous matter. I could 
not learn that any thick workable coals were bored through in the six 
hundred feet beneath the level of Goose creek, but no strict account 
was kept of the various materials passed through; neither is it known, 
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for the same reason, whether any valuable coal was passed through in 
the five hundred (500) feet bored through beneath the productive salt 
rock of the Groose creek salt basin. 

The salt bearing rocks of Goose creek valley appear to be coteni- 
poraneous with the sti'ata intervening between the Ice-House coal and 
the Caseyville bluff of the south-western coal field, in Union county, 
but greatly increased in thickness, being at least five or six times as 
thick. 

Next in succession follow the conglomerate associated with the shales 
and coals of the shoals of the Cumberland river, the cliffs of Rock- 
castle river, and the sandstones, shales, and coals at the Three Forks 
of the Kentucky river, between Proctor and the month of Contrary 
creek, in Owsley county. 

In treating of the Lower Coal Measures of the south-western coal 
field, I have already alluded to the fact that the conglomerate marks 
the limits of the best and most productive of the Lower Coals, This 
law will not apply, however, to the Coal Measures of Pulaski and 
Rockcastle counties, since the main coal of Pulaski county, which has 
been opened above the shoals of the Cumberland river, varying from 
four to five feet, lies forty (40) feet under conglomerate sandstone, 
and yields a ccal of excellent quality. Sixty feet below this coal is 
another coal from two and a half to three feet, with an intermediate 
thin bed of from six inches to one foot, forty-five (45) feet above the 
latter. 

The coals lie from ninety to one hundred and fifty feet above the 
suh-carboniferons limestone of Pulaski connty, and between it and the 
conglomerate. It appears, therefore, that the cai'boniferous flora flour- 
ished in greater luxuriance at the commencement of the epoch, in the 
eastern coal field than in the south-west; or else, that the first coal beds 
and associate strata suffered less from denudation, whilst the currents 
were established that swept in the pebbles and sand that went to form 
the conglomerate. 

Be this as it may, a knowledge of the fact of the existence of one 
bed, at least, of good workable coal, one hundred and forty-eight (148) 
feet above the sub-carhoniferons limestone, and forty (40) feet under 
the conglomerate of Pulaski connty. Is of great practical importance 
to the inhabitants of the mountain counties of Kentucky. The en- 
tire thickness of the carboniferous rocks of the Eastern coal field 
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cannot yet be stated with accuracy, but it will probably not fall short 
of two thousand five hundred (2,500) or three thousand (3,000) feet. 
The following are the analyses of some of the most important coals 
of this coal field, which have come under observation up to the pres- 
ent time. See also Nos. 6, 15, 16, 17, 18, 43, 90, 91, 101, 102, 
123, 159, and 160, in Dr. Peter's Report. 

3^0. 170. Analysis of the lotlotn part of the Main Peach Orchard coal, Lawrence 
county, Kentucky. 

Specific gravity, 1.279 

Total volatile matter, ' - ■ 38,6 

Coke, (bright solid and coLereiit,) - - - - - - - G1.4 

lOO.O 

Moisture, 6.00 

Volatile combustible matter, --.... 33.60 

Fixed carbon, - - • 58.65 

Ashes, (white,) 2.85 

100.00 
Analysis of the Main Ashland coal — portion taken below the clay parting, Greenup 
county, Ky. 

Specific gravity, 1.336 

Total volatile matter, 44.1 

Coke, {puffs up but slightly,) 65.9 

100.0 
Moisture, ......... 7.0 

Volatile combustible matter, ...... 37,1 

Fixed carbon, 51.4 

Ashes, (reddish grey,) 4.5 

100.0 
No. 1*77. Analysis of Crawford's Cannel coal, near Grayson, Carter county, Ky, 
Specific gravity, ■ • - - • ■ • • 1.216 

Total volatile matter, .,.--..-- 69.0 
Coke, (unchanged in form,) .--."--- 41.0 

100.0 

Moisture, 2.0 

Volatile combustible matter, ...... 67.0 

Fixed carbon, 34.5 

Ashes, (flesh color,) ..,-.-- 6.5 

100.0 
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^0. 180. Analysis of Gavit's Main coal, Big Sandy, five mile shoal, Lawrence 
county. My. 

Specific gravity, , - 1.306 

Total volatile matter, • - - - 41,2 

Coke, (swells very much,) .... = .-. fig. 8 

100.0 
Moisture, ■■ 4.5 

Volatile combustible matter, , • v . - .. 36.7 

Fijied carboa, .._ = .... 53.8 

Ashea, (light grey,) .,".-.,.- 5.0 

100.0 
i^o. 181. Analysis of Mclkmy's coal, Tuyg Fork of Biy Sandy, Lawrence 

county, Ky. 
Specific gravity, -...-.-- 1.313 

Total volatile matter, - . . - 40,0 

Coke, (swells very much,) ..,,.._. eO.O 

100.0 

Moisture, ... ... 3.0 

Volatile combustible matter, ------ 37,0 

Fixed carbon, ,.„-„--. 50.O 

Ashes, (whifish grey,) - - 10.0 

100.0 
No. 204. Analysis of Avon's tk Boggs' coal — Big Sandy Coal and Mining 

Company, edge of Floyd and Johnson counties, Ky. 
Total volatile matter, .--„.--.- 36.2 
Coke, (compact, did cot swell up,) . ^ _ - - - . 64. S 

100.0 
Moisture, ---„,....- 3.0 

Volatile combustible matter, , . . , ^ ■- 32.2 

Fixed carbon, „.-.--.. 63.!! 

Ashes, (flesh colored,) .-.,... l.o 

100.0 

To give a full and complete insight into tbe chemical coDstitution ol' 
the coals of Kentucky, an ultimate analysis is required in addition to 
the proximate chemical analysis, showing not only the total quantity 
of carbon, both in coke and volatile matter, but the proportion of ox- 
ygen, hydrogen, and carbon; this kind of analysis is especially re- 
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quired for coiils to be used for illuminating purposes. As yet time has 
only permitted of the ultimate analysis of one coal, No. 159, from 
the Three Porks of the Kentucky river. For the same reason we 
have not been able to give an exposition of the constituents of the 
ashes, which is also desirable, to be able to judge of their fusibility, 
on which property depends their disposition to form clinkor. 

It will be perceived, from the proximate chemical analysis, that 
many of these coals, of the eastern coal field, are of superior quality 
— equal or superior to the best Pittsburg. The best of the Big Sandy 
coals contain several per cent, less ashes, and more fixed carbon, than 
the Youghiogheny coal. The screenings from those coals which are 
richest in fixed carbon, and at the same time freest from sulphur, will 
bring from seven to eight cents per bushel in Cincinnati, where it is 
found nearly as good for generating steam as the lump coal of many 
mines. 

The spaces between the coals of the eastern basin are not yet suffi- 
ciently well known to enable me to pronounce upon the law of their 
relative distances, but it appears probable that here, also, a great uni- 
formity will be found. 

The eastern coal field is vastly rich in iron-stones, especially to- 
wards its base, in Greenup and Carter counties. Fifty-eight (58) ores 
have been analyzed, fi'om Greenup county, and six from Carter; also, 
thirteen different specimens of pig-iron, produced from these ores, and 
fifteen furnace slags. These ores are all interstiutified as beds con- 
formable to the associated Coal Measures. 

Thefr relative position is well illustrated by local sections, obtained 
at the ore-banks of the Sandy, Mt. Savage, Star, Bellefonte, Pennsyl- 
vania, and Amanda Furnaces, which will be found in the second chap- 
tor, under the head of Greenup county.* See Diagram No. 3. 

The beds vary from three inches to four or five feet. They belong, 
mineralogically, to the family of limonit-es, or hydrated oxydes, and 
proto-carbonates of iron, yielding from twenty-seven to sixty per cent. 
of metallic iron. They lie usually on or between shaly beds, sometimes 
resting on or overlaid by limestone. 

These associated limestones are often highly ferruginous, yielding 
from seven as high as twenty-five per cent, of metallic iron, therefore 
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well adapted for fluxes for the iron-ores, when free from pyrites or oth- 
er injurious principles, since they not only supply the lime necessary 
to produce, with the earthy ingredients, the proper cinder or furnace 
slags, but contiibute largely to the iron product. 

The chemical analyses of certain ores discarded as impracticable, 
especially of Nos. 36, 37, and 38, prove that their impracticability 
does not arise from the presence of unusual quantities of injurious ele- 
ments, such as sulphur, phosphoras, arsenic, or zinc, since they contain 
but a trace of sulphur, 0.15 per cent, being the largest amount of that 
substance estimated in any of them, and 0.3 per cent, of phosphonis, 
while no appreciable quantity of either arsenic or zinc was detected. 
Indeed it seems that the difEculties which have been encountered in 
reducing these ores arise from their very richness, containing, as they 
do, from sixty and nine-tenths (60.9) to thirty-nine and four-tenths 
(39.4:) per cent, of metallic iron, and only from 3.47 to 9.47 of insol- 
uble silicates, while ores highly esteemed contain but twenty-nine (29) 
per cent, of iron, and forty-five (45) per cent, of insoluble silicates. 

It appears, therefore, that all that is necessary to render these ores 
available is the addition of earthy matter, either by mixing them with 
lean ores, so as to reduce the per centage of iron, and increase the 
quantity of silicious earths, or to introduce, with the rich ore, a cer- 
tain quantity of fen'uginous shale to the furnace burden. As this 
material is abundant throughout the iron region of Greenup county, 
often constituting the stripping of the ore-banks, it can be easily ob- 
tained and applied for this purpose, where suitable mixtures of lean 
ores cannot be had. 

The object to be obtained by these corrections is to insure the form- 
ation of a fluid slag or lava, that will flow freely, eliminate completely 
the metal, admit of its free carbonization, and thus increase the fusi- 
bility of the pig-ifon. 

Furnace slag being the index to the quality of the iron simultane- 
ously produced, I selected, during my geological reconnoissance of 
Greenup county, various specimens of these glassy scorije from differ- 
ent iron works, with special reference to the quality of the cast-iron 
flowing from the furnace at the time of their production. 

The general results obtained by their chemical examination are r,s 
follows : The principal constituents are silica, lime, and alumina, with 
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sQiiiJl quantities of magnesia, potash, soda, and sometimes protoxide 
of iron and manganese. 

The normal quantity of silica is about fifty-six (56), lime twenty 
(20), alumina fifteen and five-tenths (15.5), other bases eightand five- 
tenths (8.5) per cent. 

The silica mnges fi-omabout fifty (50) to sixty (60) per cent.; the 
lime from thirteen (13) to twenty-seven (27); the alumina from 
eleven and five-tenths (11.5) to twenty (20) ; the other bases from five 
to eleven. 

The glassy slags having, usually, a smoky purple color, produced 
when the furnace is making soft grey iron, contain very nearly the av- 
erage or normal quantity of silica — fifty-six (56) per cent. — with gener- 
ally neaxly the largest amount of lime. The opaque pea-green slag, No. 
80, produced at the Kaecoon furnace, contains the largest amount of 
silica, sixty-one (61) per cent. This was the least fusible of all the slags 
operated on, and contained very nearly three per cent, of protoxide of 
iron. The white pumiciform slag contains the smallest quantity of 
sUiea, and the largest quantity of lime, and is the most fusible of all. 
Its extreme lightness and cellular structure arc no doubt attributable to 
its fusibility, and the tendency which the excess of lime has to remove 
sulphur and phosphorus, which, being disengaged suddenly in the form 
of sulphuretted and phosphuretted hydrogen, in the midst of or under- 
neath this fusible slag, puffs it up into the porous white cinder, which 
is not only remarkable for its extreme whiten^s and lightness, but 
for the length of time it continues to disengage sulphuretted hydro- 
gen, with a crackling sound, even for months after its removal from the 
furnace. 

This pumieifrom slag has very neiirly the same chemical constitu- 
tion as the an-hydrous prehoite, analyzed by Jackson and Whitney. 

The lime in this slag is considerably more than is required to flux 
the earthy ingredients; if the ore has a considerable amount of sul- 
phur or phosphorus, then the predominance of lime may, perhaps, be 
found advantageous in removing the esc^s of these elements. 

The pea-green slag, No. 66, contains six per cent, of protoxide of 
iron, equivalent to four and six-tenths (4.6) per cent, of metallic iron; 
the lai-gest amount of hon in any of the slags analyzed. This loss of 
iron might be avoided, in part at least, by increasing the amount of 
lime about three per cent, to replace the protoxide of iron. 
10 
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No. 52 contains the largest quantity of alumina. This is no doubt 
to be accounted for from the fact that the carbonate of iron — "grey 
limestone ore," No. 49, worked at the Bellefonte furnace, where this 
slag was obtained — contains a lai^er quantity of alumina than any of 
the ores from which the slags analyzed have been derived. It does 
not appear, however, that the pig-iron from this ftirnace contains more 
than the average quantity of alumina. 

It is important to remark, that though the quantity of lime, alumi- 
na, and other bases, are liable to some little variation, even in the best, 
slags — Nos. 40, 64, 65, 85, and 110 — yet they all possess this chem- 
ical relation in common, as is shown by Dr. Peter's Report, that the 
quantity of oxygen in these bases is, within a fraction of a per cent., 
one half the oxygen contained in the associated silica or silicic acid; 
in other words, all these slags are U-sUicates, proving that there is no 
better mode of ascertaining whether the ore and flux are duly propor- 
tioned in the burden of the furnace, than by a chemical analysis of the 
slag. 

The pea-green slag. No. 112, produced at the New Hampshire fur- 
nace, preserves this normal proportion of oxygen in the bases and sili- 
ca, though it produces a pig-iron of rather closer texture than usual ; 
this may, perhaps, be accounted for from the manganese, which is near- 
ly three per cent., or over two per cent., above the average quantity, 
and about one and a half per cent- more than in any other slag on the 
analyzed list. This is no doubt derived from the very dark brown red 
limonite ore, No. 106, worked at the New Hampshire furnace, which 
contains 2.15 per cent, oxide of manganese, being the largest propor- 
tion of that oxide present in any of the ores analyzed, except No. 44, 
tlie "Black Vein," of the Buena Vista ore banks, which has 2.92; 
No. 57, the dark brown red "Little Block ore," of the Buffalo oi-o 
banks, which has 3.15; No. 119, the top hill ore of the Clinton fur- 
nace, which has 2.17; and No. II, Wallace's iron ore, from neai' the 
Falls of Blain, which has 3.41. It would require, however, a greater 
number of comparative analyses of orea, pig-iron, and slags, to be 
able to draw correct conclusions on this subject, especially as pig-irons 
Nos. 113 and 114, oast at the New Hampshire furnace, do not con- 
tain more than an average amount of manganese. 

A few general remarks on the chemical composition of the various 
specimens of pig-iron analyzed, may be useful: No. 89 contains the 
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(, quantity of silica, 0.88, which has eviiiently aniiijurioua ell'ect 
on the quality of the iron, as it is particularly noted that when such iron 
is produced the furnace is working stiff, the iron is "^high" and no 
doubt bas cold short properties. This could easily be corrected by in- 
creasing the quantity of limestone flux, until the cinder flows free, and 
assumes the appearance and composition of the true bi-silicate. This 
iron also contains the lai^est amount of manganese, 0.63, No. 114 
contains the largest amount of phosphorus, 1,4, and the largest but 
one of aluminium, 0.44, and the lai'gest amount of graphite, 3.13. 
per cent. It is singular that though this pig-h'on is light colored, and 
finegrained, it is yet comparatively soft.* 

The same remarks will apply, in a great measure, to No. 113, which 
confeiins only 0.08 more aluminium, and 0.1 less phosphorus, 0.3 less 
graphite than the preceeding. 

The largest amount of free carbon was found in No. 48, a soft grey 
pig-iron of a fine grain. 

The largest quantity of slag, 0.93 per cent., was obtained from No. 
87, a soft but rather brittle iron. This iron also contains a large pro- 
portion of silica, 5.13, being only 1.75 le^ than No. 89, as well as a 
large amount of manganese, 0.59, which is only 0.04 less than No. 89. 

No. 42 contains the largest quantity of magnesium, and is a mod- 
erately fine-gramed «oft giey castriion 

No. IIB contains the laigest amount ot alk^hne bases "^12 33 
potassium, and 21 of '^odium 

Since the Gieenup county impracticable oies aie so iich in iion, and 
four feet in thickness, their successful leduction in the furnace faecomeb 
a matter of great practical impoitante, not only to the owaei-^ of oie 
banks but to the state of Kentucky 

I would heie aKo call the attention of uon-masters to the vanablp 
composition of the limestones used as fluxes at the diffeient iron es- 
tablishments in (rieenup county — see Nos 39, 51, 62, 03, 77, 84, 
108, and 109, of Dr. Peter's Keport. The amount of insoluble sili- 
cates, ranging from a half to thirty per cent., showing the importance 
of a knowledge of the chemical composition of the limestones, as well 
as the ores, in adjusting the proportions of eacb. The composi- 
tion of the limestone selected should always have relation to the 

' See Dr. Peter's Ropovt for i'ui'thev romarks on this subjecl. 
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composition of the ore to te fluxed; for example, though a liniesfcoue 
like No. 84, containing thirty per c«nt. of insoluble silicates, might he 
appropriated for ores defficient in silicious eai'ths, like Nos. 36 and 38, 
it would be altogether inappropriate for ores similar to specimen Nos. 
31, 32, 50, 54, 57, 69, 72, 80, 84, 94, 103, and 105, with which it 
would undoubtedly produce an iron having decidedly cold-short prop- 
erties. 

When a limestone is used for flux containing large quantities of 
iron, as for instance. No. 76, which yields 13.19 per cent, of carbonate 
of iron, and 1.5G per cent, of oxide of iron, it is necessary to use it 
in larger quantities than if it were a purer limestone, with merely a 
fiaction of a per cent, of iron, otherwise it will not afford the necessa- 
ry quantity of lime to form the model cinder. 

Such a limestone should add six to seven per cent, of iron to the fur- 
nace runs. 

When it is desired to avoid making a white and brittle iron, lime- 
stone, as well as ores coniaining more than one or two-tenths of a per 
cent, of phosphorus, should be avoided, since experience seems to 
prove that the presence of even half a per cent, of phosphorus in 
iron is sufficient to diminish its tenacity ; though pig-u-on produced 
from certain bog ores has been found to contain five and a half per 
cent, of phosphorus. Such iron is generally white and brittle. It 
is to be remarked, however, that some pig-iron which conteins from 
four to sis per cent, of graphite and chemically combined carbon, 
may contain one to one and a half per cent, of phosphorus, and yet 
be grey iron. 

Half a per cent, of sulphur in pig-iron does not appear materially to 
diminish the tenacity of the iron; it is even contended by some chem- 
ists that quantities of that element, under four-tenths of a per cent., 
rather increase its firmness. It is a well established fact, however, 
that two to three per cent, of sulphur is very destructive to the qual- 
ities of pig-iron, rendering it white, brittle, and porous, expelling, at 
the same time, the chemically combined carbon, required to be present 
in the composition of good grey iron. It is true, also, that sulphur, 
to a certain extent, may render iron more fusible, and therefore might 
even be desirable to the amount, say of one or two per cent., in making 
fine eastings, if it had not, at the same time, a tendency to cause the 
fluid iron to chill suddenly on the surface, before the gases and vapors 
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have escaped from the interior, and thus render the castings poixius 
and imperfect. 

When we consider, then, that the qualities of pig-iron may bo dete- 
riorated by tho presence of even a fraction of a per cent, of certain el- 
ements, liable to occur both in ores and limestone, the necessity of an 
accurate knowledge of the chemical components of these, the most es- 
sential ingredients in the production of iron, will be apparent to every 
manufacturer of this metal; nor can he Ml to appreciate the value 
and importance of the information conveyed by the numerous techni- 
cal chemical analyses appended to this report, made from suits of ores, 
limestone, and furnace slags, selected with especial reference to the de- 
velopment of practical results, and the introdnction of improvements 
in the smelting of Kentucky ores. 

Below are appended two more analyses of Greenup county ores, 
and one of cast-iron, in addition to those analyzed by Dr. Peter, 

Analysis of "SpecJcled Jroii, Ore," from New Hampshire Furnace, rejilacing 
limestone ore, often over chert, then not so good. Greenup county, Kentucky. 

r Silica, .... 35,4 

Moisture, - . - - 6.110 I Aliimiaa, tiBged with iron, - 14.0 

Insoluble silicates, - - - 49. QW'! Lime, - - - - 0.3 

Magnesia, - - - 0.2 



Peroxide of iron, - 


- 20.000 


Protoxide of iron, - 


- 5.040 


Alumina, 


- 13.600 


Magnesia, 


.363 


Soda, 


- 4.502 


Potash, 


.885 


Phosphoric acid, .- 


.636 


Loss, 


.024 




100.000 



17.927 per cent, metallic ir 
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Analysis of a variety of calcareous ironstone, uned at Sandy Pumace, wit 
any limestone as flvx, Greenup cou-rdy, Kentuehj. 


Specific gravity. 
Moisture, 








.270 


Carbonic acid, ' - 


- 18.800 .siii,^, „ 


Insoluble silicates, - 


- 25.600 JAIumina tinged with iron, - 


Silica dissolved by hjdi 


ocUo- 


rie acid, - 


.490 


Pei'oxide of iron. 
Protoxide of iron. 




:"::»}'—""■ 


Lime, 




- 21.800 


Alumina, 




- 6.500 


Soda, - 




- 2.600 


Potash, 




.660 


Magnesia, 
Phosphoric acid, 
Sulphur, 
Loss. - 




.400 
.800 
.013 
.513 




100.000 


Analysis of Big Sandy Furnace Pig-iron, Oreenup county, Kentucky 


Metallic iron. - 


- 91.000 


Uncombined carbon. 


- 2,580 ■\ 


Pure graphite. 


3.200 ? 6,03 total carbon. 


Carbon extracted by pot 
Silica, ■ 


sh, ■ .250 ; 

- 1.050 


Phosphorus, - 
Chromium, 


.350 
.147 


Alkalies, 




.250 



SDB-OARBOSIFEROOS LIMESTONE. 

DeBcendiiig from bhe coQglomei'ate and millstone grit, Lo the main 
body of the sub-carboniferous tiniestooe of the Barrel^ of Kentucky, 
we pf^s alteraations of sandstone, liraestonej and marly shales, form- 
ing what may be denominated a transitioQ series, marking the passage 
Crom the tennination of this great calcareous formation, to the sand- 
stone of the millstone giit. During this interval the prevailing sedi- 
ment was sand, with occasional intercalations of calcareous beds, which, 
for the most pai't, arc more or less eai'thy, and marked by an interest- 
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ing assemblage of the fossil remains of an ancient marine life, in which 
the delicate, reticulated, lamelliferons corals greatly predominate. 

Locally there occurs almost immediately under the conglomerate a 
great mass of soft grey, greenish, purple, and reddish shales, or marly 
deposits, which sometimes attain a great thickness; as opposite Mill- 
stone Run, and at the Buifalo Wallow, in Hancock county; this is 
the "Loiig Running Rock" of the Salt Borer. 

Two principal cdcareous belts are recognizable in the Tradewater 
zone of this formation, the upper about fifty (50) feet thick, lying be- 
tween two and three hundred feet below the main mass of the con- 
glomerate; the lower some one hundred and fifty (150) feet thick, ly- 
ing about one hundred feet below the upper. The former of these is 
particularly characterized by numerous Archimedes,* associated with 
Pentremites and interesting Crinoidea. 

Both these genera range down, also, into the lower belt, where the 
Pentremites attain tlieir greatest dimensions — one species measures 
two inches and five-eighths in height, and two and a half inches across 
the basal plates. Between this calcai-eous mass and the great body of 
the sub-carboniferous limestone intervenes about two hundi'ed (200) 
feet of sandstone, some of which is a very regularly and evenly bed- 
ded, close-textured rock, approaching to quartaite in hardness, occa- 
sionally impressed with fine specimens of Lepidodendron — the even 
thin-bedded close-textured beds, affording, locally, good whetstones. 
See Section No. 1. 

The east-ern belt of this formation, in Breckinridge and Meade conn- 
ties, is more calcai'eous, and includes in its upper mass, under the red- 
dish yellow or flesh-colored Archimedes limestone, samples of fine 
white oolitic limestone, capable of receiving a good polish, and pro- 
ducing a white or cream-colored marble of considerable beauty, espe- 
cially when inspected under the magnifier'. 

These limestones also produce a remurkably white lime, that com- 
mands ten cents more per bushel than the lime obtained from the as- 
sociate limestone. These roe-structured limestones seems to have 
been formed in eddies, where the water circled round in spiral or fun- 
nel-shaped currents, which kept particles of fine sand revolving in 
such a manner that they acquired concentric calcareous coatings, un- 
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til, having attained the size of fish roe, their gravity was sufficient to 
overcome the power of suapension of the rotary eun'ents, when they 
sunk to the bottom. 

The geological causes which operated to produce the various modifi- 
cations which present themselves in different parts of th^ formation 
were evidently local, and the beds, subsequent to deposition, seem to 
have been subject, in some instances, to denudation by temporary cur- 
rents, whereby extensive excavations were fii«t effected, and, as these 
currents diminished in force, sediments were transported and filled up 
the vacancies. Such causes, no doubt, operated to produce the fre- 
quent local modifications which ai'e encountered in this formation, both 
in thickness and lithological character. 

The sections which will be found in the second chapter, under the 
head of Edmonson, Meade, and Brecldnridge counties, will amply il- 
lustrate the above remarks. In consulting these local sections the 
reader will also find that a feeble carboniferous flora sprung «p during 
the deposition of some of the upper members of these intercalated sub- 
carboniferous bauds; but only for a very limited time ; not longer than 
sufficed to produce from two to ten inches of coal. In Brecldnridge 
county a ten-inch seam of coal is wedged in immediately under the 
Pentremitel limestone, underlying cliffs of heavy sandstone on Shotr 
pouch creek; in Meade county, a streak of two to three inches of coal 
is associated with purple shales and limestone in the bluffs of the Ohio 
river between Boonsport and Concoi-dia. See Diagram No. 4. 

These unimportant exceptions do not, however, militate against the 
great and important practical fact that no worlmlle beds of cod ai'e 
found in the western States below the Archimedes and Pentremital 
limestones. During the twenty years through which I have extended 
my geological researches over the western States I have, as yet, found 
no exception to this law, than which no geological feet of greater im- 
port presents itself for the guidance of the miner after fossil fuel. 

The sub-carboniferous limestone appears to be much thicker on the 
west side of the basin than on the east. The sections obtained on the 
Ohio river, between Rock Haven and Cloverport, disclose from four 
hundred (400) to five hundred (500) feet of sub-carboniferous lime- 
stone; in Crittenden county it is, no doubt, more than double that 
thickness, if we may judge from the continuous dip of the limestone 
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for miles at an angle of 4° or 5°, but as yet we have no reliable data 
from which to calculate the thickness with precision. 

The southern belt of this formation is wonderfully cavernous, es- 
pecially in its upper beds, which being more argillaceous, and impreg- 
nated with earths and alkalies, are disposed to produce salts, which 
oozing tbrough the pores of the stone, effloresce on its surface, and 
thas tend to disintegrate and scale it off, independent of the solvent 
effects of carboiiated water. Beneath overhanging ledges of lime- 
stone, quantities of fine earthy rubbish can be seen, weathered off 
from such causes. In these I have detected sulphate of lime, sulphate 
of magnesia, nitrate of hme, and occasionally sulphate of soda. The 
tendency which some calcareous rocks have to produce nitrate of lime 
is, probably, one of the greatest causes of disintegi'ation. 

Most extensive subterranean areas have thus been excavated or un- 
dermined in Edmonson, Hart, Grayson, Butler, Logan, Todd, Christian, 
and Trigg. In the vicinity of Green river, in the first of these 
counties, the known avenues of the Mammoth Cave amount to two 
hundred and twenty-three (223), the united length of the whole be- 
ing estimated, by those best acquainted with the Cave, at one hun- 
dred and fifty (150) miles; say that the average width and height of 
these passages amount to seven yards each way, which is perhaps near 
the truth, this would give upwards of twelve million (12,000,000) cu- 
bic yards of cavernous space, which has been excavated through the 
agency of calcareous waters and atmospheric vicissitudes. 

The organic contents of these various limestones serve as the best 
criterion for their sub-division, especially as such a grouping will coin- 
cide, in a great measure, with the physical and agricultural features 
which each imparts to the country over which they extend- 

The upper division is formed by the Archimedes and Pentremital 
limestones. Where these are associated, as they frequently are, with 
beds of greenish and grey shales, they give rise to a narrow belt of 
unproductive gladey land, almost destitute of vegetation. What little 
timber it supports is usually a scanty growth of scrubby post-oak on 
the ridges; on the slopes, postroak, sassafras, shumach, and white oak, 
with black gum towards the base. The soil is of a stiif marly nature, 
and must necessarily contain a large amount of argUlo-calcareous mat- 
ter. 

U 
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Indeed the sterility of the land is prohably due to the superafcand- 
ance of lime and alumina; the former exerting a too powerful sol- 
vent effect over its organic contents, and thus exhausting it of these 
constituents; the latter renders it stiff and refractory, so that it hakes, 
cracks, and forms extensive slides on the slop^ of hills. The seeds of 
plants, in such soil, are j&'ozen out in winter, super-saturated with mois- 
ture in spring, and deprived of the oi^nic matter necessary for their 
nutriment. In dry weather the ground become hard and compact, yet 
full of fissures, so that the germinating plant has no power to pene- 
trate its way to the surface; or, if already in an advanced state of 
growth, its roots are laid bare, and the tendrils perhaps torn asunder; 
yet these stiff calcareous clays, when subdued by cultivation and sup- 
plied with organic manures, are capable of returning abundant crops, 
while they are, as 1 have already stated elsewhere, materials well adap- 
ted for the amelioration of poor silicious soils. 

Time has not permitted me to lay before yon an analysis of a soil 
characteristic of this division of the sub-carboniferous formation. 

The second division of the sub-carboniferous limestone, in the de- 
scending order, comprises the Idiliostrotion bed, or Barren limestone 
group; this is characterised by a peculiar reed-like fossil coral, having 
a prominent central axis which was designated, on this account, by 
Lesueur, SUjlina: but described previously by Keyserling under the 
name of Liikostrotion. Almost everywhere throughout the western 
States, as well as in Kentucky, this sub-division of the limestone, un- 
derlying the carboniferous rocks, is marked by abundant remains of 
this fossil, usually, however, converted into pale yellowish chert of the 
same composition as the numerous seggregations universally dissemi- 
nated in the adjacent limestone, somewhat after the manner of flints 
in the chalk formation ; these, resisting the action of solvent and de- 
composing influences for a longer period than their calcareous matrix, 
drop out and he strewed over the surface of the ground. 

The limestones of this group vary in color from a light grey or 
cream-color, to a very dark grey approaching black. They are, for 
the most part, thicker bedded than the preceding gi'oup, and less ar- 
gillaceous, though they occasionally afford those earthy varieties of 
conchoids] fractured limestones, which can be manufactured into hy- 
draulic cement. Sometimes they are as compact, close-textured, and 
fine-grained as the lithographic limestones obtained from the upper 
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Jud loiaiataoQ of Sjhlenhofen, seldom, however, possesaing the sam« 
umfoimity of '^uifaee for which these stones are so justly celebrated, 
ind foi thifc leason it has hitherto been found difficult to obtain, from 
oar sub caxbonifeious limestone, slabs of large dimensions mthout 
flaws 01 impeifections. If regular quarries were opened, in fiivorable 
itu tious, eh) of more uniform quality could be obtained, as all such 
!imu tone iip hdll to be intersected by "dry cmeks" at their out- 
ciop 

This limt-stoue group produces, for the most part, an excellent 
oil well a li[ ted for the growth of corn, wheat, barley, and certain 
grasses 

In the early settlement of Kentucky the belt of country over 
which it extended was shunned, and stamped with the appellation of 
"Barrens;" this arose, in part, from the numerous cherty masses 
which locidly encumbered the ground, in part from the absence of tim- 
bei' over large tracts, and in consequence of the few trees which here 
and there sprung up, being altogether a stunted growth of black-jack 
oak, qiiercus ferrugima, red oak, querctis rubra, and white oak, guerais 
alba. 

The value of the red calcareous soils of the "Barrens" are now be- 
ginning to be appreciated, so that lands which foimerly were consider- 
ed hardly worth locating, are now held at twenty-five ($25), thirty 
(^30), and even as high as fifty ($50) dollars an acre, in the neigh- 
borhood of some towns. 

At the present time the so called "Barrens" of Kentucky are, to a 
considerable extent, timbered with the above varieties of oak, black 
Hickory, and occasionally Butternut, y!i^?0!;2S cathartica; Black Walnut 
jtifflmis nigra; Dogwood, cornus florida; Sugar-tree, acer saecharinum. 

The old inhabitants of that part of Kentucky all declare that when 
the country was first settled it was, for the most part, an open prfurie 
district, with hardly a stick of timber sufficient to make a rail, as far- 
as the eye could reach, where now forests exist of trees of medium 
growth, obstructing entirely the view. 

They generally attribute this change to the wild fires which former- 
ly used to sweep over the whole country, in dry seasons, being now, 
for the most part, avoided or subdued, if by accident they should 
break out. No timber appears capable of surviving the scorching ef- 
fects of such fires, but the thick-barked black-jack oak, which, here 
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and there resisting its ravages, stood solitary monuments of its tardy 
nature, and the blasting influence of the prairie fire. 

It is protable, however, that some other inflaence contributed to 
suppress the growth of timber in the Barrens of Kentucky, since wild 
fires were equally liable to occur in the heavy timbered land of adja- 
cent formations. It is altogether probable that there was a peculiar 
tendency in the soil to produce that luxuriant growth of barren gi"asa 
which took possession of the soil, to the eselnsion of all timber, and 
which is described as having attained a height of five to six feet 
Since the settlement of the country this grass has aUnoat become ex- 
tinct, whereby opportunity has been afforded for timber to take root 
and flourish. 

Nearly throughout the whole extent of the Barrens of Kentucky 
numerous conical depressions of the surface are of frequent occurence, 
known by the name of "Sink-Eoks." These prove the cavernous 
chai"acter of the limestones on which the country is based, since these 
sink-holes have, undoubtedly, originated from the giving way of the 
roof of subterranean caves. The subsided areas vary in dimensions 
from twenty yai-ds in diameter to several acres, and are not unfre- 
quently the receptacles of ponds of water, which prove of great con- 
venience to those sections of the country deficient in water. 

On account of the great volume of surface-water which sinks through 
the fissures of the Barren limestone into the vacancies beneath, it is 
often difficult to reach water by wells of reasonable depth; it is also a 
very common occurrence, throughout the Barrens, for considerable 
streams of water to sink abruptly from the surface, which are either 
'Host" or run for many mUes under ground before they again find an 
exit from their suhten^anean course. 

Many of the smaller sink-holes which permit the water to drain 
away through small rents or fissures at their bottoms, have been ren- 
dered impervious by feeding stock constantly in the hollow of the do' 
pression. By this means mud and clay ai'e by degrees firmly trod- 
den into tlie leakages, and these sink-holes thus become, in time, pools 
fit to water cattle, and serviceable for other farm-yard purposes. 
Where there is sufficient stock water the filling up of sink-boles with 
impervious earths, either by accident or design, is objectionable, and 
should be avoided, as it not unfrequently overflows, in time, valuable 
tracts of land, but may be the cause of producing intermittent fevers. 
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Descending from tie geological horizon of the Lithostrotion sub-di- 
vision of the sub-carhoniferous formation, to the hase of this great 
limestone formiition, there is, for the most part, a tendency to an ad- 
mixture of argillaceous matter, producing sometimes hydraulic lime- 
stones, sometimes av^illaceous or shaly and geodiferous limestones, in- 
terstratified with subordinate beds of a sub-crystalline texture, some 
of which are charged with entrochites and reticulated corals ; others 
contain numerous Spirifer striaiusi 

It is possible that this portion of the formation -may hereafter ad- 
mit of a third sub-division under the Lithostrotion beds, but the pres- 
ent state of our knowledge of their paleontology will hardly admit of 
a satisfactory classification. 

The Lithostrotion beds of the sub-carhoniferous limestone are the re- 
positories of the extensive deposits of hydrated oxides of iron, which 
constitute so lai'ge a portion of the mineral wealth of Trigg, Lyon, 
Caldwell, Livingston, and Crittenden counties. In consequence of the 
loss of a large part of the collection made in these counties, in the 
wreck of the steamboat Cape May, and a failure in the receipt of sev- 
eral boxes left for shipment at depots on the Cumberland river, I am 
not able to furnish as complete a report on this iron region as I could 
have wished. 

In Dr. Peter's Report will be found three analyses of ores from this 
formation — Kos. 139, 142, and 143 — showing ayiddof metallic iron 
of from twenty-five to fifty per cent., but as yet there are no compar- 
ative analyses of ores, pig-ifon, and furnace slags. 

In this place I would beg particularly to call the attenf ion of the iton- 
masters of south-western Kentucky to what I conceive to be the ori- 
gin and source of this ore. The hints which I have already thrown 
out on this subject, in my previous communication of last May, have 
been in a great measure confirmed. If my views on this subject prove 
to be correct they have a most important practical bearing on the ex- 
tent, value,, and permanency of the yield of the ore beds of south- 
western Kentucky. Unlike the iron ores of the Coal Measures of 
Greenup county, these limonites or hematitic brown oxydes of iron nev- 
er lie in conformable, interstratified beds, hut uniformly occupy the 
slopes of the hills, mixed very irregularly with ferruginous clay and 
chert, the whole leaning uncovfomiahly on the ont-crop of the ledges of 
sub-carboniferous limestoncj conveying to the mind of the close ob- 
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server an u'on formation produced by infiltration. Though a great un- 
certainty exists as to the extent of such ore beds, so much so that no 
experienced iron-master is ever willing to trust implicitly to surfiice in- 
dications, however promising, without fairly opening his ore banks, 
still such a degree of uniformity is obseiTable in the general bearings 
of the individual deposits that I have long been led to suspect then' 
connection with regular veins of determinate bearing, traversing the 
limestone formation of the country. 

In Kentucky I was struck with this fact in examining the ore banks 
in Crittenden and Lyon counties, where I found the deposits ranging 
N. 18° to 20° E., but I had previously obseiTed this fact in other 
States, particularly in Calloway county, Missouri, and afterwards in 
Hardin county, Ulinoisj and within the lasl few years I have been 
able, in several instances, to trace these ores leading into the fissures of 
the sub-carboniferous limestone, with well defined walls, bearing from 
N. 15° E. to N. 22° E. and twenty-four to twonty-seven and a half 
leet apart. 

These facts lead me to the belief that these ores of u'on, occupying 
the slopes of hills having a nucleus of sub-carboniferous limestone, had 
their origin in fissures or lines of fracture of that formation of determ- 
inate course and of large dimensions, whence an inexhaustible supply 
may be obtained if ever the superficial masses fail. I conceive that 
the deep-seated ores in these veins exist in a more concentrated form, 
and in a lower state of oxidation than on the surface; that through 
the solvent powers of highly heated carbonated waters, both osyde of 
iron and silica have been forced to the crevice vents and flowed over 
the declivities. The ferruginous water's losing their carbonic acid, 
and, at the same time, their solvent power over the protoxide of iron, 
it was gradually precipitated, and combining with the oxygen of the at- 
mosphere and moisture, it assumed the form of infiltered masses of hy- 
drated oxyde of iron, mixed more or less with silicioaa earths varying 
from ten to fifty per cent- ; but the principal body of silica, being spe- 
cifically lighter, seggregated to itself in the form of chert, homstone, 
and other flint-like productions, which became heterogeneously dissem- 
inated with the most superficial portions of the ore. In its passages 
over the out^cropping edges of the calcareous bed the chalybeate war 
ters, mingled with debris and talus of tlie adjacent rocks, penneated 
the feiTuginous clays washed from the crevices, joints, and seams of 
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the limestone. Dripping in vacant spaces, it formed the so called "pipe 
ore," analagous in form though not in composition, to the calcareous 
stalactite. Oozing through coarse gravelly earths or lumpy clays, they 
coated some siUeious or argillaceous nucleus that intercepted their 
downward passage; thus was produced the different varieties of "pot 
ore." Percolating through porous earths, the ore assumed the honey- 
comb structure, in which the interstices are fine and closely set. 

It is easy to perceive how ore fonned this way, by a process of in- 
filtration, will, on the slopes, be variable in quality and various in 
structure; and how the quantity must have depended upon the dura^ 
tion of the overflow, the configuration of the surface, and the degree 
of saturation. Bui when it can be traced to a parent vein of good di- 
mensions, well filled with ore, the amount to be obtained is almost un- 
limited. 

Immense veins of fluor spar, sometimes fifty feet in width, traverse 
the south-western belt of the sub-carboniferous formation. Two systems 
of veins are recognizable; one set having a bearing N. 18° to 21° E., 
and cross courses running N. 54° to 58° E.; the former of these sys- 
tems has, therefore, the same course as the veins of iron ore previously 
noticed. 

Both systems of veins afford sulphuret of lead; and the former con- 
tains sulphuret of zinc, and probably also sulphuret of antimony. 

Attempts have been made to work these veins of argentiferous ga- 
lena, but hitherto with but partial success. Where I have had an op- 
portunity of inspecting these veins, at the Columbian mines, in Ciit- 
tenden county, the lead is mixed with large quantities of crystalized 
blende. 

Within the distance which these veins have been penetrated, at this 
locality, the galena does not appear to have been well concentmted in 
the vein, and the large amount of zinc materially interfered with the 
isolation of the lead ore. 

The imperfect mining operations which have beeii instituted in Ken- 
tucky in search of galena in this formation, have been, as yet, very 
superficial, extending only to the depth of forty to sixty feet; and 
they have been conducted without system or adequate means. Undei- 
these circumstances, it is hardly to be expected that such desultory 
operations could be profitable; unless in a lead region like that of Wis- 
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cousin and Iowa, where milUons of pounds of galena have been dug 
from pits not twelve feet in deptli. 

It is important to observe, in calculating on the practicability of 
working the lead ores existing in these limestones, that they occur in 
the same geological position as the most productive lead-bearing lime- 
Gtones in the north of England; that the lead mines of Derbyshire are 
in a limestone underlying the Millstone grit, as in Crittenden county; 
and that the sulphuret of lead is accompanied with the same vein-stones. 
Previous to the discovery of the lead mines of Cumberland, Durham, 
and Yorkshire, the Derbyshire mines were the most productive in 
England. 

As yet I have not observed any trap or toadstone, either cutting 
the sub-carboniferous limestones of Kentucky in dykes or insinuated 
horizontally into the stratification of the beds; the presence of such 
igneous rocks in the Derbyshire lead region is the only important 
traceable difference in the otherwise strong analogy existing betweeQ 
the two formations — so far as our researches at present extend. 

These lead veins have, as yet, never been followed in Kentucky to 
a sufficient depth to prove their productiveness; for it is a well known 
fact that, as a geneml rule, metallic veins do not prove profitable under 
several hundred feet from the "ffnm." 

The richest argentiferous galenas of this State, which we have test- 
ed, up to this time, for the per centage of silver which they contain, 
have yielded about one part in a thousand, or thirty-two ounces to the 
ton. Before the introduction of the improved method of extracting 
silver from lead it was considered that two parts in one thousand were 
necessary to make it an object of manufacture; but since means have 
been devised of separating the silver without the necessity of convert- 
ing the lead int-o litharge, a yield of but twelve ounces to the ton has 
been found profitable in countries where fuel and labor are cheap. 

At many localities in the range of the sub-carboniferous limestone 
lead ore has been discovered, but the most favorable situations at pres- 
ent known, judging from analogy, for the development of lead mines 
in this formation, are in Crittenden and Livingston counties. 

The laige proportion of peroxide of iron* in the sub-soil reposing 
on the Barren limestone, renders the lands of this part of Kentucky 
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emphatically red lands. This red sub-soil liea often within a few inches 
of the surface, so that it is exposed to view in the roads and ploughed 
fields, imparting to the ground nearly as deep a color as the red ochre 
used as a pigment. 

This condition of the peroxide of iron appears to have a decided fer- 
tilizing effect, since deep sub-soil ploughing proves, I believe, always 
beneficial on these red lands. This amelioration may be, and doubt- 
less is, in some measure, due to mechanical causes, contributing to 
drain the land of superfluous moisture; but its fertilizing properties 
are, in all probability, attributable, in part, to the power which the per- 
oxide of iron has of imbibing ammonia from the atmosphere, and giv- 
ing it out in time of rain to plants; for I find that these red sub-soils, 
though nearly destitute of organic matter, give out ammonia when 
treated with a solution of caustic potash, and, as far as I am able to 
judge from experiments at present instituted, in larger quantities than 
light colored soils, containing a few per cent, of organic matter. This 
is probably one of the principal reasons why the red lands of Cheshire, 
formed from the new red sandstone formation, as well as the red lands of 
Herefordshire, originating from the old red sandstone, are amongst the 
most fertile soils of England, especially well adapted for gi'azing ferma. 
The peroxide of iron may possibly act, also, in other ways beneficial- 
ly to vegetation, either as an oxydizer or neutralizer. We hope to 
throw further light on this subject if the chemical investigations of 
Kentucky soils be continued. 

SUB-CARBONIFEROUS SANDSTONK. 

The base of the sub-carboniferous formation, in Jefferson and Bul- 
litt counties, consists of fine-textured sandstones, partaking of the 
character of the ai^illaceons "psammfes" of Brongniart. It differs 
from the ordinary sandstones of the Coal Measures and millstone 
grit not only in the fineness of the grain, but in tbe slightly adherent 
cement uniting the microscopic grains of quartz. 

The alumina in these rocks often amounts to from ten to fourteen 
per cent.; the silica being in the proportion of about seventy per cent. 
Two principal varieties are observable: one a greenish grey argillace- 
ous sandstone, the other a brown sautktone, containing nearly ten 
per cent, of oxyde of iron. The former, on account of its uniformity 
of surface, softness, and fine texture, woricB free before the chisel, and 
12 
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admits of being wrought into elaborate ornaments and even busts and 
other sculpture; but unfortunately it does not stand the weather well. 
The amount of argillaceous matter increases towards the base of the 
tbrmatioQ, so that it runs finally into argillaceous shales, embi'acing, lo- 
cally, earthy limestones, rich in the remains of Orinoidea. 

The upper part of this division of the sub-cai'boniferous formation is 
charaeterinsd by Orthis cnnistria and Spirifer cuHjrldaius; the lower 
part by various species of encrinites belonging to the genera, Antino- 
crinus, Agassisocrinus, PoteriomvuSf SynhatJiocnnus, Batocrinus, 4*c. 
Where this formation ia well developed it weathers into ranges of 
conical hills, from two hundred to four hundred feet in height, such aa 
prevail through the Salt River Knobsj hence the familiar appellation 
of "Knob Formation," appropriately applied to th^ division of the 
sub-carboniferous rocks in Jefferson, Bullitt, and Larue counties. 

In the southern part of Kentucky, viz : in Monroe, Cumberland, 
Clinton, and Russell counties, this sandstone formation is hai'dly re- 
cognizable, its place being occupied witli dark earthy limestones and 
limestone shales, extending to the base of the sub-carboniferous forma- 
tion ; these impart, however, a very similar contour to the countiy, as 
such rocks decompose with nearly the fame facility as the argillaceous 



On the Ohio river, in Jefferson county, a belt of koobbj' country, 
about foui-teen miles in width, extends from the foot of the Falls of 
the Ohio to the mouth of Salt river; thence it bears up the valley of 
that stream neaiiy south, with a slight easterly curve, to Muldraugh's 
Hill, dividing Taylor, Maiion, and Larue counties, occupying part of 
Bullitt, the north-eastern edge of Hardin, the western comer of Nel- 
son, and a large portion of Larue; thence it curves more to the south- 
east, through tho comers of Taylor, Casey, and Adair counties; but 
having only partially explored the formation in that direction, I am 
not prepared, at present, to define its limits correctly, or to state where 
the fine-grained sandstone runs out and gives place to tho limestone 
shales of Knssell, Cumberland, and Clinton counties. 

The knob sandstone produces a silico-ai^iOaceous soil, very liable to 
wash, and therefore shallow and thin; the surface of the county, for 
the most pait, broken. It seldom however forms of itself a purely 
charactQ-istic soil, as it is commingled to a considerable extent witli the 
"white soil" derived more immediately from the underlying ash-color- 
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ed shales, which usually characterize the slopeSj and uaiTow valleys 
hemmed in between the knobs, and occasionally intermixed with de- 
bris from a thio capping of sub-carboniferous limestone. 

The agricultural arei^ impressed with the characteristics of this 
formation are, therefore, limited; indeed, the southern belt of this 
formation is so contracted that it may be said to occupy the slopes en- 
countered in descending abruptly from the Lithostrotion beds of the 
former group, which prevail on the high grounds, to rocks of Devoni- 
an and Silurian date, occurring in the valleys. 

The growth of the Salt River Knobs are: 

Chesnut Oak, Qtierms pnnus palmtns ; 

White Oak, Que^-ms alia; 

Red Oak, Quercus rulra; 

Bla^k Oak, Quereus Uncioria ; 

A small Hickory, Julians tonimtom; 

Black Gum, Nassa sylvaUca; 

In iavorable situations Poplar, and in flat and wet positions. Elm 
and Sweet Gum. 

No chemical analyses have been completed of soils from this forma- 
tion. 

The argillaceous shales, at the base of the knob formation, contain 
some ironstones, but I have not yet had an opportunity of investiga- 
ting this formation in Kentucky sufficiently to be able to give satis- 
factory information as to the extent, value, or productiveness of the 
ore, nor can I report, at present, on the strength and permanency of 
the brines which these sti-ata may yield. 

BLACK LINGULA SHALE. 

The greatest development of this formation, in the part of Ken- 
.tueky hitherto explored, is in the immediate valley of the Ohio river. 
It crops out usually at the base of the knobs, in the form of a hard 
black shale, splitting in large sheets, somottmes with a rusty surface. 

There are two narrow zones of out-crop of black shales of Devon- 
ian date in Kentucky, which converge towards the south, and diverge 
towards the north. Nciir the Tennessee line, where Monroe and Cum- 
berland counties comer, these are separated only by a very narrow 
strip of underlying limestone, occupying the low grounds near the 
Turkey Neck Bend of the Cumberland river. In its north-easterly 
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bearings through Cumberland southern piit of llussell and Casey 
couuties, the area of this calciieons zone of DpvonRii and Silurian 
date continues quite contracted in its dimensions, as it reaches Lin- 
coln county it begins to espiud, '^o that the diVLigmg belts of black 
lingula shale ace some fifteen nu'e'' ap-irt bi t^\ti.n the (jrum Spring, in 
Rockcastle county, near tlie coufinefa oi Lincoln county to Arsaff's 
Spring and the Flat Lick, in the neighboihood of Stduford. From 
here they continue to recede iiom euh othei the westfilj zone, skirt- 
ing the base of Muldraugh's Hill, neai the heids of the Rolling Fork 
of Salt river, and running thence down the ^ lUey of Salt river to the 
foot of the Falls of the Ohio; the easterly zone is deflected by the 
axis of inferior limestones to the north-east towards Madison and Es- 
till counties; but I have not yet traced it in thiit direction beyond 
Boone's Fork of Dick's river. 

At the foot of the Falls of the Ohio the black shale is a little over 
one hundred feet in thickness; at Muldraugh's Hill it is sixty to sev- 
enty feet thick, but graduates in its upper part into a grey argillace- 
ous shale in the section exposed on the turnpike leading to tlie junc- 
tion of the Rolling and Beech Forks of Salt river; on the waters of 
Goose creek, near the southern edge of Casey county, forty feet; on 
the declivity of Crider's Hhl, in the southern part of Russell, twenty- 
nine feet; adjacent to the Tennessee line, on the confines of Monroe 
and Cumberland county, near McMillen's Ferry, Turkey Neck Bend 
of the Cumberland river, nineteen feet. Thus we perceive a gradual- 
ly thining out of this formation towards the south. On the confines 
of Larue, Taylor, and Marlon counties this formation has less bitumen 
in ite composition; from a bituminous shale, at its base, it merges into 
ordinary grey argillaceous shnles. 

An axis of elevation in the valley of Barren river, on the east edge 
of Allen county, exposes fifty (50) feet of black shale, one mile above 
the turnpike bridge, restitig on an impure greyish limestone near the 
water level. But three quarters of a mile below the bridge, borings 
reached the black shale only at forty (40) feet beneath the bank of 
Barren river. This is the only locality where I have as yet discover- 
ed the black shale so fitr west of its general bearings through the south- 
ern part of the State. It is probable that this is only a partial expo- 
sure from a local reversal or wave of the general dip. 
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The most important practical remarks to be made in this place, in 
regard to this formation, are the geological reasoiiinga which have led 
me to dissuade citizene of the State from expenditures of time and 
money in search of coal in the horizon of the black lingtila shale, and 
to advise the discontinuance of all undertakings having the same ob- 
jects in view. 

The close resemblance of tliis shale to the bituminous shales over- 
lying or associated with beds of coal, has frequently led to the infer- 
ence that there must be coal in the vicinity of its out-crop. Nay, it 
has too often been the case that even coal miners have adopted errone- 
ous conclusions in regard to this vexed question, and, while passing 
through the country or settling in neighborhoods where this black 
shale is visible, have persuaded the inhabitants to undertake boxings 
or shafts for the discovery of coal, laboring under the misapprehension 
that it is regular coal shale. 

Having seen this black shale exposed in most satisfiictory sections, 
irom top to bottom, in nearly all the western States, and witnessed the 
results of borings earned for more than one hundred (100) feet en- 
tirely through it, we are now in possession of ample testimony to show 
the hopelessness of all attempts to discover workable coal in this geo- 
logical position; a few streaks and isolated seams of an inch or two, is 
the only approach to coal that Las ever been brought to light in this po- 
sition; these, with perhaps also the bitumen, entering into the compo- 
sition of the shale itself, indicate a feeble effort at vegetable growth on 
very limited points of dry land existing at the period of its formation. 
It was not, however, until long after this phase in geological cycles 
occurred that the circumstances favorable for the regular formation of 
coal began to dawn. Between the termination of the deposition of the 
black lingula shale and the commencement of the Coal Measures there 
elapsed a long period, during which more than one thousand (1000) 
feet of sedimentary matter subsided from suspension in water, or was 
precipitated from caicareona solution. The persistency and universali- 
ty of the conditions which regulated the formation of extensive beds 
of coal in districts now occupied by the Western States of North Amer- 
ica is sufficiently attested by the signal failures of all attempts in these 
States to obtain workable coal in rocks older than the millstone grit; 
and from the united experience of all geological researches in the same 
field tending to the same conclusion. 
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The soil derived exclusively fi'om the hlack lingula shale is too re- 
tentive of moisture, forming what is familiarly known as "spmity or 
crawfish land," and is only capable of cultivation after a judicious 
system of drainage has beeen adopt-ed in connection with deep plough- 
ing. On account of the thinness of this formation in Kentucky, com- 
pared with what it is in Ohio and Indiana, the tracts of land formed 
solely from ite decomposition, are quite liniited, since it is, for the 
most part, either intermixed with siiicious matter from the superim- 
posed fine-grained sandstone, or calcareous matter from the overlying 
limestones and limestone shale. In either case the soil is greatly im- 
proved in texture and chemical relations. 

This formation supports a growth of White Oak, Qiierms alba; 
Overcup Oak, Quercus macrocarpa; Black Oak, QuerciiS tinctoria; 
which attain a good size in &vorable situation; Beech, Fagus splves' 
iris, when the ground is rolling, but of stunted gTowthj Sweet Gum, 
lAqiddamhar styradflua, and sometimes Black Gum; such are found 
especially towards the base of the formation. Midway, or thirty to 
fifty feet from its base. White Oak is the prevalent timba.', with scmb- 
by Biaek Oak, Hickory, and occasionally fine Elms, viz: both Uhrms 
(data and Ulmus americana- 

On flat land, near the top of the foimation, these above mentioned 
timbers are mixed with large Black Walnut, Juglans nigra; large Pop- 
lar, Lyriodendrum tulipifera; and Wild Cheny, Cerasus vlrgimana; 
on the slopes, small White Oak, a few Post Oaks, and sometimes But^ 
ter-nut at the foot. 

Iron pyrites is one of the most abundant minerals disseminated in 
certain portions of these black shales. Such pyritiferous bands give 
rise, locally, to an unproductive soil, possessing sour, acrid, and astrin- 
gent properties, produced partly by the passage of the pyrites into the 
acid sulphat-e of the protoxide of iron. This salt exercises a baneful 
influence on vegetation in two ways, when there is a difficiency of cal- 
careous matter in the soil : the superfluous acid not meeting with lime 
sufficient to convert it into gypsum, corodes and chars the organic 
constituents, or alters them into inert fonns, and the strong afiinity 
existing between the protoxide of iron and oxygen promotes a delete- 
rious deoxydizing influence. 

Waters oozing fi-om such pyritiferous clay -banks, or settling in pools 
on the adjacent soils, are impregnated with astringent salts, especially 
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the double sulphate of alumina and iron. These are the situations where 
I have found some of the worst localities of milk-sickness that have 
come to my notice during the course of the past two seasons.* 

The sour tendency of these soiie ia in part-due to the standing water 
which collects on the impervious surface. 

It is important, io this connection, to observe, that all these defects 
in such BoilB admit of correction, and some of them, by proper treat- 
ment, can indeed be turned to good account, in actually rendering 
them fertile, and especially well adapted for crops of clover and grass- 
es, viz : by the application of lime or ground limestone the free sul- 
phuric acid is at once neutralized and converted into gypsum, thereby 
not only improving the physical properties of the soil, bat giving ori- 
gin to a mineral manure remarkable for promoting the growth of clo- 
ver and some other green crops. 

By thus ameliorating the condition of these soils for agricultural 
purposes the farmer will, at the same time, greatly improve the health 
of the country and enhance the value of Ms lands. 

During the deposition of the black lingula shales organic life seems 
to have been limited, both as to variety and size. Except a minute, 
simple-formed, tongue-shaped, bi-v;dve shell, belonging to the genua 
Lingula, locally distributed in the lamellae of this argillaceous depos- 
it, we hardly meet wi.th any oi^nic remains. 

CORALLIHE FALLS I.IiUSTOWE. 

Immediately underneath the previously described argillaceous beds 
a system of limestones occur, peculiar for the abundant remains of 
fossil corals which they contain, belonging mostly to those cylindrical, 
conical, and born-shaped forms, known under the family appellation of 
CyaiMophyUidm ; and to those hemispherical and cylindrical, honey- 
comb structured Favosites. So abundant are these at many localities 
that the formation may be denominated, in fact, a petrified coral reef. 
All those who have witnessed the multitude of these organic Mies, im- 
bedded in or standing out in bold relief from the surface of the exposed 
ledges of limestone on the Falls of the Ohio river, at extreme low wa- 
ter, wiil bear me out in the correctness of the similit"ude — I may even 
say, in the reality of the analogy — for here we find laid bare by the 
long continued action of the swift current of the Ohio, and the mold- 

•Elsewhere I sliall again aJvert to thla subject mgre at large. 
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eriiig hand of time, the exhumed remains of a by -gone world of poly- 
piferous life, more ancient than the carboniferous rocks. Here we may 
contemplate even the delicate structure of extinct forms of radiata, 
once fixed to elevated inequalities, submerged beneath the waters of 
an ancient sea, cemented to the very rock that formed its base of sup- 
port when alive, and its tomb after death; that rock now the bottom 
of a great river, serving as the channel of an extensive commerce, 
floated on its waters from the interior of a vast continent to the shores 
of a contracted sea, now receded more than five hundred (500) miles, 
by the most direct course, fi:om the present site of these marine fossil 
relics. 

As with the preceding group, we find the greatest development of 
this coral limestone in Kentucky in the immediate valley of the Ohio. 
It consists of about fifty (50) feet of limestones which are, for the 
most part, hard and resisting, capped locally with an earthy limestone 
having hydraulic properties. These fifty (50) feet of limestones are 
the representatives of hundreds of feet of calcareous strata embraced 
in several important sub-divisions of both the Helderberg and Erie di- 
vision of the New York system, and the cotemporaneous Devouiao 
rocks of Enropeau Geologists.* Towards the south there is a gi'adual 
thinning out of this formation ; indeed it is almost blended and merg- 
ed in the succeeding limestones, so as to he hardly recognizable as a 
separate and distinct fommtion. 

Commencing at the Tennessee line, in Monroe county, with an al- 
most thread-like line we trace it slowly increasing in width towards 
Lincoln county, where it impresses decided featui'es on the landscape 
and soil. 

Divided into two distinct zones it runs pai'allel with the black lin- 
gula shales diverging with con'esponding bearings, but little removed 
firom the already described belt of that formation. The prevalent soil 
produced from these calcareous beds is highly productive—hardly in- 
ferior to the blue limestone soil, 

Nothing can be more strildng than the contrast in the features of 
the agrieultm-al landscape observable in descending the Boone's Eork 
of Dick's river, as you pass abruptly from the stubborn cold soil of 
the black shale to the mellow calcareous lands of Lincoln county, in 

'For delaik'd (leacriptlon of the iodiciduui buds see second oliupter. 
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the vicinity of Crab Orcbai'd. As soon tbe dividing strike-line is cross- 
ed everythiag bespeaks the wealth of the land owner. 

The growth of timber, on this geological formation, is large Red 
Beech, Fagus ferruginea; large Poplar; Hackberry, Cellis crassi/olia. 
Where windfalls have removed this earlier gi-owth it is replaced by 
forests almost exclusively of large Black Walnut or Wild Cherry and 
Black Locuetj RoUnia psuedo-acada; a few Buck-Bye, Pmia luiea- 
Very few Oaks are to be found in the woods on this formation, but oc- 
casionally on the points, large Butternut. Amongst the undergrowth 
Pawpaw, Annona triloba, and Grape Vines are conspicuous. 

The widest belt of country where this formation gives character to 
the sod is in Jefferson county, where it is about eight miles across. 

In the southern part of the State, on the Sulphur branch of the Cum- 
berland river, in Monroe county, I have observed thin veins of galena 
and blende traversing limestones of this age crossing the bed of that 
stream with a bearing of north 20° east These surface veinsare how- 
ever too thin to justify the expense of exploitation, especially as the 
sulphuret of zinc is more abundant than the sulphuret of lead in the 
surfece veins. They might improve and be modified if followed to a 
considerable depth; still I have seen nothing in that section of eouu- 
try that can induce me to lend much encouragement to such au under- 
taking. 

CHAIN CORAL AND MAGNESIAN LIMESTONE. 

In the southern counties of Kentucky the limestones referable to 
the date of the Niagara groupe of New York St-:ite, and the Upper 
Silunan rocks of Europe; are traceable only in a few feet of earthy 
limestone, or thin ledges of brown and buff magnesio-calcareous lay- 
ers, almost destitute of organic remains, interposed between the beds 
of the preceding formation and the underlying blue limestone. The 
best development of these rocks that I have yet seen is in Jefferson 
county. The characteristic fossil — the chain coral — is well preserved 
in the vicinity of Beargrass, where it is silieified, and appears in strong 
relief on the surfece of calcareous slabs like a cluster of delicately 
formed petrified chain-work, hence the scientific generic term Catevy'po- 
ra. The most abundant species is the C. escharoides. 

The two sides of a triangle, of somewhat irregular form, having its 
apex at the Turkey Neck Bend of the Cumberland, and its termintj- 
13 
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ting points on the Ohio river. The one in Jeiferson county, the otlier 
in Lewis county, will give a general idea of the stril^e-lines of the 
two narrow belts of this formation, as they overlap, in opposite dkec- 
tions, the axis of the lower intervening bine limestone formation, sink- 
ing to the east and west under the previously described formation. 

The width of the western zone of this formation, on the Ohio river, 
is twenty-two (22) miles, i. e. from a point a little above LouisvUle, in 
Jefferson county, to Garrett's Landing, in Trimble county ; while its 
eastern zone is about eight mil^, i. e. from near the confines of Mason 
and Lewis counties to Concord, in tlie latter county. 

This formation has, as yet, been explored only to a limited extent in 
Jefferson and Lincoln counties. 

In these strata we have the equivalent of the coralline and penta- 
merus beds of Wisconsin, immediately overlying the great lead-bearing 
magnesian limestones of the north-west. 

In Kentucky the most characteristic gTowth of timber on the mag- 
nesian limestones of this formation is White Oak, of a hard and close 
grain, highly esteemed, on this account, by the steamboat builders, 
who will give nearly twenty per cent more for it than any other oak 
found in the west. Gum and Water Maple may be also cited as con- 
genial to the formation, with an undergrowth of green hriare and black- 
berry brkrs. 

The soil derived from these rocks is much inferior to that of the 
purer crystalline limestones of the overlying formation. When vesti- 
ges of these are found, capping the higher grounds, they form isola- 
ted fertile spots, forming quite a contrast to the surrounding magnesio- 
calcareous soil, which is more refractory, disposed to bake, becomes 
dry on the slopes, while they are too retentive of moisture on the flat 
laud. 

BLUE SHELL LIMESTONE AND MAKL. 

The whole of the slightly curved undulating triangular area, hav- 
ing its base on the Ohio river between Garrett's Landing, in Trimble 
eotmty, and the eastern limits of Mason county, with its apex curv- 
ing a little west of south, to the Turkey Neck Bend of the Cum- 
berland river, embraces the range of the axis of the great blue lime- 
stone in Kentucky. This consists of thin beds of bluish grey sub- 
ciystalline limestones usually varying In thickness from a few inches 
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to eight or ten inches or one loot, intersh'atified with fat marls and 
marly limestones, which predominate towards the base of the forma- 
tion, over the more solid beds of limestone. 

The chemical analysis of the ordinary blue limestone gave: 

Specific gravity, 2.680 

Lime, - - - - - - - - - - - 63.53 

Magnesia, ...-.,-..-.0.50 

Alumina and peroxide of iron, ....... 1 .80 

Carbonic acid, - - 43.30 

Phosphoric acid, -.-..-.... o.l2 

Insoluble earthy matter, - . - 1.30 

Moisture, 0.30 

Loss, 0.10 

100.00 

Towards the upper part of this formation, about seventy (70) feet 
below the four-foot banded earth magnesian limestone of the preceding 
group, there occurs, on Corn creek, in Trimble county, a peculiar vari- 
ety of the shell limestone analyzed by Dr. Peter — see No. 104 of his 
Report. 

This is the purest variety of limestone found in the formation, and 
is capable of receiving a good polish. On account of the large amount 
of calcareous spar which cements the shells and corals of which it is 
made up, and fills their interstices, it has nearly as white an appearance 
on the drove surface as white marble, and malres a very handsome 
wall; when worked up and polished it makes beautiful mantle-pieces 
and table-tops. Intei-posed between this formation and the four-foot 
banded rock occur dark grey eai-thy limestones, easily disintegrating 
by exposure. Some of these have hydraulic properties. 

Extensive forests, composed almost entirely of Beech, may be con- 
sidered indicative of this formation; interspersed with these are found 
Sugar-tree, Buck-eye, Linn, White Ash, Black Walnut, Poplar, and 
Coffee-nut, G-ymnocladus canadensis, and not unfrequently fine Black 
Locusts, 

The water in this formation is strongly impregnated with carbonate 
of lime, and is, sometimes, slightly turbid, Irom finely suspended 
particles of clayey matter, derived from the argillaceous marly beds 
over and through which it flows. 
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Dr. Peter's analysis, No. 27, shows the chemical composition of a 
virgin limestone soil from Fayette county; and No. 28 that of a soil 
from the same tract of land, that had long been in cultivation. His 
remarks following the analysis of No. 28 give his views of the cause 
of the fertility of this celebrated blue limestone soil. By comparing 
these two analyses it will be perceived, that by cultivation it has lost 
notable quantities of some essential ingredients of its fertility, which 
have been removed in different crops harvested and canned off the 
ground, viz: 2.02 organic matter, 0.11 of phosphate of lime, 0.06G 
potash; but we remark, at the same time, that there has been a gain 
from the argillo-calcareous sub-soil, by turning this up with a plough, 
of 0.036 of carbonate of lime, 0.127 of carbonate of magnesia, 1.224 
of oxyde of iron and manganese, and 0.S47 of alumina. This com- 
parative chemical analysis gives, therefore, not only precise informa- 
tion necessary for the farmer to judge of the ingredients which his 
land has lost by cultivation, but also the exact proportion of these in- 
gredients required to be added to restore it to its former fertility; it 
shows, also, how long this soil may be kept in cultivation without ex- 
hausting it of alkalies and salts which are essential to its fertility, 
and some of the great objects to be attained by deep sub-soil- 
ing. For other important practical remai'ks connected with this sub- 
ject I beg to refer you to Dr. Peter's Keport. 

So characteristic are the agricultural peculiarities stamped upon the 
surfece of every county within the range of this geological formation, 
that it has given rise to that generally recognized division of the State 
known as the ''Blue Grass" country of Kentucky, justly celebrated 
for its fertility and consequent wealth. The unbroken ti'aots lying to- 
wards the heads of the streams rising in this formation, ai'e indeed the 
"Garden Spot" of the State. We even hear the inhabitants of this 
part of Kentucky frequently styled "Blue Grass Men," in contra- 
distinction to the "Mountain Men" residents of the adjacent hilly 
and mountainous country lying between its eastern confines and the 
Virginia line. 

This part of Kentucky is not less remarkable in the annals of the 
Palaeontologist for the rich store which it supplies of extinct forms of 
shells, encrinites, trilobites, and corals, forming an endless study of re- 
search and unique cabinets of wonderful perfection. So prolific, in- 
deed, is the blue limestone, in fossil remains, that continuous beds 
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may be traced in which the imbedded shells and coiuls ar« so closely 
cemented that it would be difficult to place the finger on a spot with- 
out touching some of these organic relics. The contemplation of these 
must fill the mind of the ohserver with the profoundest reflections. 
Here is spread before his eyes more than five hundred (500) feet of 
solid rock, deposited at the bottom of a primeval ocean far more an- 
cient than the coal fonnation that furnishes our fossil fuel; tlie age of 
which can, in fact, be ti-aced back through nine vast geological forma- 
tions, each many hundred feet in thickness, each the sepuichre of my- 
riads of extinct races, that peopled this earth in succession, fi:om the 
most highly organized human being down to the simplest marine life, 
fonning the most elaborate history of the complicated phases of the 
earth's transmutations, and its physical progress; capable of being 
dissected and unfolded, so as to reveal to the science of geology the 
laws which operated to produce, in succession, the hidden stores of 
mineral wealth essential to civilized man, and lend the key by which 
he may unlock the treasure concealed beneath thousands of feet of 
rocky strata, and develope the means whereby these may be reached 
with the least labor and expense, to administer to the comfort and ad- 
vancement of the human race- 
In the fossiliferous strata of the blue limestone of Kentucky we be- 
hold, indeed, one of the oldest and deepest-seated of the sti^atified sedi- 
mentary formations, over which many miles of sedimentary particles 
suicided, during a long cycle of geological events; yet here, in the 
heart of Kentucky, do we find it reaching the surface, filled with exu- 
via of the earliest organized marine existences, whose elements now 
contribute, in connection with the mineral matter of which it is com- 
posed, to eliminate a soil, fertile and prolific, on which now waves the 
luxuriant harvests of an enterprising people, citizens of a great repub- 
lic, happy in the advantages which surround them, happy in the repose 
which they enjoy, remote from the strife which now rocks Europe to 
its foundation, and immolates, by thousands, its human victims on the 
shrine of ambition, for the aggrandizement of its selfish rulers. 
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REMARKS ON THtl ORIGIN OF MILK-SICKNESS. 

During the progress of the field-work a qualitative chemical examina- 
tion was made, at the founteiii head, of the principal chemical constit- 
uents of forty (40) different mineral waters, springs, and well water, 
to most of which medical or deleterious effects were attributed. 

One of the principal objects which I had in view in carrying out this 
investigation was to ascertain whether that local and mysterious dis- 
ease, known as the "Mlk-sickfJess," originated from poisonous mineral 
substances, held in solution in the waters of the country; since some 
western physicians have attributed this disease to arsenic introduced 
through the medium of well or spring water, and derived from beds of 
arsenical pyrites, I had especial reference to this metal in these chem- 
ical investigations. 

During the last summer I have had opportunities of testing some of 
the most suspicious waters in milk-sick- regions, though not in their 
most concentrated forms, in consequence of the continued succession 
of rains. 

So fer as these investigations, and tliose of the summer of 1854, 
have yet been carried, in testing the unconeentrated waters, I find no 
confirmation of the disease originating from the presence of arsenic, or 
indeed of any of the other poisonous metals, such as lead, antimony, 
copper, or zinc; since sulphuretted hydrogen, passed to saturation 
through the unconeentrated watei«, has failed to precipitate any of 
these metals, as sulphurets, which is considered one of the most deli- 
cate tests that can be resorted.to. 

I have, however, almost invariably found asti'ingent salts, viz: the 
double sulphates of alumina and iron, and not unfrequently, chloride 
of mE^nesium — the former being derived from pyritiferous shales, the 
latter, in part, &om silico-magnesian earths. Though it is doubtful 
whether these ingredients, held in solution in water, can be the origin 
or sole cause of the disease, yet it is highly probable that they tend to 
aggravate the complaint, and very likely bring it to a crisis, since the 
whole symptoms of the disorder bespeak a disease of astringency or 
torpidity of the secreting functions,. and it is well known that the car- 
cases of cattle known to have died of this complaint, are frequently 
found in the neighborhood of springs, and oozings from clay-licks, con- 
laining these astringent salts. 
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Sufficient evidence has been disclosed, in the last two seasons, to es- 
tablish the fact that the disease is intimately connected with the geolog- 
ical formation. 

All my observations tend to the conclusion, that wherever the dis- 
ease is prevalent, pyritiferous shales or clays are in the immediate vi- 
cinity, pro lucing by oxidation sulphate of alumina or the double sul- 
phate of alumina and iron. These pyritiferous shales are not, how- 
ever, confined to one geological formation; they are sometimes refera- 
ble to the age of the quatei'naiy formation, sometimes to the coal 
measures, sometimes to the black lingnla shales of Devonian date, 
and even to the blue limestone formation. It is highly probable, too, 
that such pyritiferous shales may give rise to a species of vegetation 
producing astringent leaves or fruits, since it is an established fact in 
vegetable chemistry, that soluble saline substances will enter into the 
circulation of the plant, and may be found crystalized in the cells of 
its organization. Or these astringent salts may effloresce in certain 
conditions of the atmosphere, which may either creep up or otherwise 
settle extraneously on vegetation itself, or on the surface of the ground, 
after the manner of common salt in the neighborhood of brine springs 
and salt wells. I find, too, an opinion very prevalent in milk-sick 
regions, that, at certain times, white incrustations can be observed, 
both on the ground and on the leaves of the grass and other plants, 

As this is a subject of vital importance to the inhabitants of the 
western country, it will be necessary for me to enlai^e somewhat upon 
the views advanced in a previous communication in connection with 
this subject, particularly in multiplying my arguments to prove that 
the arsenic theory of the origin of the disease is untenable. 

In poisoning with arsenic, in place of obstinate constipation, which 
is one of the prominent symptoms in milk-sickness, tliere is, usually, 
the very opposite effect produced on the bowels. Again, when arsenic 
is taken as a medicine for any length of time, it often produces 
dropsy in the limbs; and, though Christison doubts the power of the' 
system to habituate itself to this poison, there are some reasons foi' 
beheving that arsenic may be taken daily, in two grain doses, habitu- 
ally, without producing any serious ailment until discontinued ; and 
may, perhaps, even impart what some nations consider a fine complex- 
ion to the akin, and improve the wind for ascending mountains; which 
is the very opposite effect to that of milk-sickness; for both animals 
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and men, who have contracted this disorder, are ntteriy incapable of 
exertion — the least exercise causing a trembling and complete prosti-a- 
tjon of the museiilar system. 

Reflecting on the general presence of iron pyrites through the milk- 
sick districts, and at the same time on the chemical affinities exer- 
cised by this mineral, it has occurred to me, as by no means impTOba- 
ble, that where a large amount of this sulphuret of iron is disseminat- 
ed in a soil or adjacent clay bank, the powerful deoxidizing effect 
which it may exert while both its elements pass, on the one hand, into 
sulphuric acid, on the otlier, first into the state of protoxide and then 
into peroxide, that the lower strata of the atmosphere must certainly 
be robbed of a considerable portion of its oxygen, Now cattle, con- 
tinually browsing with their nostrils close to the ground, may, in the 
neighborhood of pyritiferous earths, either as soils or clay banks, where 
they resort to lick, breathe an atmosphere deficient in the normal 
amount of oxygen. If so, the blood could not be properly arterial- 
ized. It would then lack the necessary quautifey of red globules in 
the aiieries; the carbonate of the protoxide in the venous blood, re- 
turning to the heart and lungs, would not be relieved of its carbonic 
acid, nor from the deleterious, deoxidizing influence of the retained 
protoxide of iron, all of which causes must necessarily contribute to 
stagnate the healthy cireularion of the blood; feebleness and torpidity 
of the secretions would thereby necessarily ensue. If, in addition to 
this .norbid reaction already established, astringent substances were 
introduced by tlie food into the stomach, or through the intervention 
of water or clay licks — a thing highly probable — in such situations; 
since a natural instinct draws animals inhabiting an extensive conti- 
nent to resort to licks, especially when they feel indisposed. We have 
here, as heretofore remarked, a cause contributing greatly to aggravate 
the already deranged secreting organisms, and ample causes to explain 
the peculiar symptoms of the disease. 

The known deleterious influence on vegetation of both sulphuret 
of iron and sulphate of the protoxide of iron therefrom originating, 
might, at first view, appear inconsistent with the fact that milk-sick- 
ness is often prevalent in tracts of rich land; but when we reflect that 
these pyritiferous beds are quite local in their position, and often ac- 
companied with marly shales, destitute of iron pyrites producing a fer- 
tile soil, and that the injurious eifect of the above minerals only lasts 
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during the progress of the osidation of their elements; while gypsum, 
a very ferfcilizing compound, is always the result of the introduction 
of sulphuric acid or soluble sulphates into a calcareous soil, whether it 
be by natural or artificial means; as this is ultimately the result of 
the peroxidation of sulphur, we see at once how we may have, in the 
immediate neighborhood, fertile lands. This fiict may also explain the 
very local character of the d^ease, as well as its disappearance after 
cultivation and a thorough esposare of the soil to the free action of 
the atmosphere. So consistent does this chemical and physiological 
reasoning appeal', with facts derived from the chemical investigations 
already instituted, that very little doubt remains in my mind of its 
being the true explanation of the cause of this mysterious disease, 
which has so long baffled the observations of both medical men and 
residents of milk-sick districts. 

I believe, moreover, that soils impregnated with astringent salts ai'e 
congenial to plants yielding astringent principles. At all events, oaks 
— especially the Spanish oak, which produces a very large acorn — pre- 
vails to a great extent in some milk-sick regions; and it is a very gen- 
eral belief, amongst farmers living in mUk-sick regions, that the dis- 
ease is more common where there is an abundant mast. 

One of the most prominent and characteristic symptoms of the dis- 
ease is the peculiar odor of the breath. This is, undoubtedly, the con- 
sequence of the total suppression of the secretion of the gt^tric juice, 
consequent on the constricted condition of the vessels which secrete 
this fluid, and the deranged circulation. AU aliment which may hap- 
pen to be in the stomach at the time undergoes, consequently, the or- 
dinary fermentation which the same substances would undergo out of 
the stomach, subject to the same temperature. 

If it be true, as asserted by some, that milk-sickness may originate 
without the intervention of milk, butter, or beef, then, T believe, that 
such cases roust be caused either by the astringent effects of the wa- 
ters of the locality, or by breathing a partially deoxidized atmosphere, 
or by the combined influence of both causes. As many of my read- 
ers may not have seen my remarks reported on the 29th May, 1856, 
I here subjoin, with one additional remark, what is there stated in re- 
gard to the treatment of this stubborn disease: 

"Copious draughts of castor oil, or, in its absence, sweet oil, should 
be freely given, repeated even if rejected bv the stomach, and, if iioa- 
14 
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sibie, until it acts oti the bowels, followed by the administration of sul- 
phur and charcoal. If locality permit, sulphuretted saline waters will 
be found highly beneficial. Judging from the symptoms of the dis- 
ease warm baths will be an important auxiliary. For animals, oils, sul- 
phur, charcoal, and green salted com, will be found most likely to re- 
lieve. Petroleum, seneca, or roek oil is said to be a very efficient 
remedy." 

la this connection I would recommend, where pi'acticable, the free 
application of caustic lime to all such land, i. e. laud containing acid 
sulphates of alumina and protoxide of iron as a counter actor of the 
unhealthy influences in milk-sick districts; and as an important means 
of hastening the removal of the deleterious effects of tliese salts. It 
would not only fiicilitat© the oxidation of the sulphur, by its catalytic 
affinity for sulphmio acid, but it would neutralize and remove this acid 
as fiist as it was formed in the soil, and thus give rise to the formation 
of gypsum, which would not only greatly improve the fertility of the 
land, but it would, at the same time, purify the atmosphere of a re- 
dundant quantity of carbonic acid which would be apt to occur in a 
partially deoxidized atmosphere, and which is, moreover, apt to be gen- 
erated wherever there is a rapid decomposition of vegetable matter, in 
hot and humid situations, and especially in confined valleys, where 
there are obstructions to the free circulation of air. 

Such confined valleys are very liltely to occur where shaly rocks 
are abundant, as these are easily gullied out by the action of air and 
water. 

■DETAILED flEOI:DG I CO-TOPOGRAPHICAL SURVEY OF UNION AND PART OF CRTTTE>f- 
DEN COUKTIES. 

The limited appropriation has only enabled me to commence the de- 
tailed work of the geological survey, and extend it over a comparative- 
ly circumscribed district. 

At the very outset difficulties of a very serious nature presented 
themselves in carrying out this part of the work. 

As the State of Kentucky was settled previous to the adoption, by 
the general government, of the rectilineal surveys now instituted, no 
systematic connected land surveys were ever extended over this State. 
Indeed, it is a fact well known to the citizens of Kentucky, that in 
most instances each settler made an imlcpendent survey of the tract of 
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laod he intended to occupy, according to his own notion or fancy — the 
lines being run by a surveyor engaged by himself, and who worked 
independently of his neighbor's survey. Hence we find, as might be 
anticipated, an almost total absence of correct geographical data in the 
maps of Kentucky. In many instances some of the principal streams 
of a county are eight or ten miles out of their true relative position, 
and of course the whole geogiaphy of the county is proportionably 
distorted. Besides, the existing maps are on much too small a scale 
to be serviceable for the purposes of the geologist. 

Such being the actual condition of the maps of the various counties 
of this State, it became at once apparent that there was no possibility 
of laying down the detailed geology of the country with any degree 
of accuracy, without first mapping the country correctly. 

How was this to be accomplished, and where was I to begin? These 
were grave and important questions. 

My deske and first intention was to adopt, if possible, a system of 
triangulation and base lines, in connection with the desired lines of lev- 
els, that might serve as a ground work for defining the main ridges 
that embiaced the great geological features of the country, that being 
the most accurate method of supplying the deficiencies of the present 
maps, and, at the same time, correcting the egregious errors in the po- 
sition of streams, roads, plantations, &c., which, if permitted to serve 
as ground work for geolo^cal calculations, would inevitably lead to 
the most erroneous inferences. 

When the district was selected for the commenoement of the opera- 
tions of the Topographical Assistant, and a preliminary examination 
had been made, it became then apparent tliat though there were, prob- 
ably, a sufficient number of elevated commanding positions, from 
which to take bearings, that the density of the primitive forest, in ob- 
structing the view from one station to the other, presented, at the pres- 
ent time, difficulties that must involve an expense quite incompatible 
with the means at my disposal, over at least a large portion of the 
tract to be mapped. 

It became then a question, what description of survey could be best 
substituted and aceompiish the desired object? 

A regular system of rectilineal surveys, by townships, sections, and 
quarter sections, could hot be adopted without the meridians and base 
li«es to start firom, wMch would require an outlay, at the first, of five 
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dollars per mile, besides the subsequent division of the townsbipB into 
miles square seetJons; that would require the measurement of sixty 
miles in every township, and additional travel of sixty more miles, mak- 
ing, in all, one hundred and twenty miles of travel, sixty of which have 
to be measured; this would amount, in tlie whole, to five times as many 
lines as wouH be required for laying down and correcting the topogra- 
phy of the country with sufGcient accuracy for our purpose, and these 
regular section lines would not always be in the best position for defin= 
ing geological boundaries. 

It was finally, therefore, decided to adopt a system of ti'averse sur= 
veying by compass, chain, and level, with occasional measurement of 
base lines, chiefly conforming with the contour of the country, and 
the determination of conspicuous distant objects by angles of observa- 
tion with transit theodolite, whenever the face of the country permit- 
ted, to connect such objects with the ti'averse lines; and by this means 
finally cover all that portion of the country, where the geological fea- 
tures required to be laid down, by a system of lines and triangles that 
could hereafter, where the forest was cleared away, be connected, if de- 
sired, with a system of regular trigonometrical surveys, and which, in 
the meantime, would afford the geological data required for the guid- 
ance of the geologist. 

Some point on the Ohio river was evidently the proper position from 
which to start such a survey, it being the best — perhaps the only de- 
fined geographical boundary of the State — from the fact of its having 
been delineated from the surveys made in Illinois, Indiana, and Ohio 
by the United States. 

The coal district of Union county lying on the Ohio river is the 
region where the detailed geodetic survey has been commenced; that 
being the district of country where the Lower Coal Measures reach 
the Ohio river, and abut against the sub-carboniferous limestones of 
Crittenden county; and where, in a given number of square miles, a 
greater variety of geological phenomena present themselves than in any 
portion of the State which I had, up to the time of the commencement 
of the detailed survey, visited in my general reconnoissance of tlie 
State. 

The means at my disposal only permitted me to engage the services 
of a single coi-ps in the prosecution of this work, and that corps could 
only be retained in the field during a limited portion of the season. 
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This, of course, did not admit of extensive opeiations. Neverttieless, 
the energy, industry, and dispatch which Mr. Sidney S. Lyon, the 
Topographical Assistant, bronght to bear on this part of his duty, ena- 
bles me to lay before you geologico-topographical maps of a much 
larger district of country than I at lirst anticipated. 

No less than five hundred squai'e miles have been covered by the 
geodetic survey in that space of time, embracing the whole of Union 
county and part of Crittenden. 

This suirey includes, not only the actual measurements by chain 
and compass, but the levels carried over the most prominent geological 
and geographical features; whereby, not only the streams have been 
correctly laid down, but nearly all the thoroughfares; and the main 
ridges, and even many of the subordinate ridges, have been meandered; 
ail the roads drafted, and, in fact, every farm house placed in its proper 
position, except in a few instances, where they were situated far in 
level bottoms, beyond the view of the traverse lines circumscribing the 
upland and defining the boundaries of the bottom lands. 

The whole of this has been plotted on a large map, on a scale of 
3.8016 inches to the miie, and is now being reduced to a convenient 
size, viz: 5o,Jco of ^ Dsi'^) equal to 1.2072 of an inch to the mile- 

These maps not only supply the geodetic features whereby to estab- 
lish the true comparative position of any geological formation, and de- 
lineate its dip and strike and physical outline, but they furnish, at the 
same time, geographical information to eveiy settler, the value of which 
can hardly be realized until the maps are closely inspected by those 
well acquainted with the country, and compared with the previously 
existing maps. An illustration will bring this more clearly home to 
my readers: If the position of Cypress creek, in Union county, be 
examined on the best maps hitherto extant of that country, it will be 
found to be at least nine miles out of its true position, flowing, as it 
is represented on the newest existing maps, three or four miles east of 
the Caseyville and Morganfield road, with a geneml bearing north and 
south, and about fourteen miles from the nearest point on the Ohio 
river, below Shawneetown; whereas, it drains the country entirely ivest 
of the Morganfield road, for the greater part of its length, forming a 
long sweep to the west, and extending to within three miles of the 
Ohio river at the westerly part of the cuiTe. Yet this is the main 
stream, and the principal geographical feature to which all the topogra- 
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phy of the country necessarily coiilbiins; consequently the whole 
geography of the country is completely reversed. Lost creek is equal- 
ly false. 

These are no solitary instances of such flagrant errors in the geogra- 
phy of the country; very niany of the 'counties are as incorrectly 
represented in their topography, as the instance here cited. 

The necessity of a combined system of geologieo-topographical sur- 
veying is thus clearly manifest. 

Unless the dip and strike lines of the geological formations can 
be accurately platted, and the horizontal distance from these lines can 
be measured with, great precision, it is impossible to make any reliable 
calculations as to the identity of beds, or estimate the relative thick- 
ness of the intervening measures. 

It is data of this kind which gives the chief practical value to geo- 



The calculations forming the bases for the constniction of the geolog- 
ical sections of this report, showing the sujierposition of the beds of 
coal of Union county, and the exact thickness of the intervening meas- 
ures, have been derived mainly from measurements on the geologieo- 
topographical map thus constructed. 

Every citizen of Kentuckj' will be able to appreciate the valuable 
information they convey. I only regret that the means placed at my 
disposal did not enable me to extend these detailed surveys over a 
grea,ter number of counties. 

The cost of such a survey mil be Irom four to sis dollars a square 
mile, depending on the nature of the country, its accessibility, and 
the complexity of its geology. A county of five hundred square 
miles can be surveyed on this plan for about two thousand to two 
thousand five hundred dollars. 

In my opinion the geographical information obtained would alone 
justify this outlay, independent of the geological survey therein em- 
braced; and it is to be observed that the above amount includes 
not only the topography but numerous lines of levels, geodetic 
and geological observations ; but it does not include the drafting of 
the maps, which will cost from one hundred and eighty to two hundred 
dollars more. 

To define merely the boundaries of geological formations it would 
not be necessary to extend these detailed topographical surveys over 
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the entire State. An area of about ten thousand square miles would 
probably comprise the district required for accomplishing that object 
The government suiTeys in Louisiana, where there is a good deal 
of tangled, swampy ground, is nine dollars per square mile, as well as 
in the wet parts of Arkai^as ; but this is considered hardly sufficient 
to remunerate the surveyor, and it is proposed by the Commissioner 
of the United States T.<aod Office to increase it to eighteen dollars per 
square mile. Where there is prairie and wood-land together the av- 
erage cost of land surveys, in all the States together, is twelve dollars 
and fifty cents per square mile — rising as high as twenty dollars per 
square mile in difficult situations. 

The trigonometrical surveys carried on by the office of the Coast 
Survey, where the country is unobstructed by forests, and where large 
bodies of water admit of extended observation, cost twenty-two dol- 
lars and fifty cents per square mile, with the topographical drawings, 
and twenty dollars and twelve cents without the drawings. The to- 
pography alone, without primary triangulation, detailed triangulation, 
and astronomical observations, costs six dollars and eighty cente per 
square mile. 

In order to be able to lay off the map into squares, for the purpose 
of reduction and transfer, the Topographical Assistant has carried the 
township and section lines of the adjacent counties of Hardin and Gal- 
latin, in Illinois, and Posey county, in Indiana, over into Union coun- 
ty, which form the basis of a system of rectilineal net-work, covering 
the country, and dividing it, at the same time, into provisional square 
miles. These, when systematically numbered, form a very convenient 
method of reference and geological designation. As it happens one 
of the north and south township lines passes through Uniontown; this 
has been adopted as a meridian, from which to designate the adjoining 
townships east and west from that meridian; whUe an east and west 
township line, passing by the month of Highland creek, has been se- 
lected as a bf^e line, which throws the body of the townships south of 
this base line- This base line, when produced, would divide the State 
centrally. 

The part of Kentucky selected for the commencement of the de- 
tailed geologieo-topographical survey presents probably not only the 
greatest number of seams of coal in a short disiance, but some of the 
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most remarkable disturbances of the original arrangement of the beds 
to be found in the whole western country. 

The principal axis of this disturbance is to be found in the bed of 
the Ohio river, nearly opposite Shawneetown. Here the lower coals 
and conglomerate are tilted, at very high angles — in some places neai'- 
ly into a vertical position. The strike line of this great up-cast ap- 
pears to be at first nearly coincident with the Ohio river, whence it 
bears ofi' east north-east, by the '■'Foot Frint" locality and the Bald 
Knob, toward tlie chalybeate and sulphur springs, five miles south-east 
of Morganfleld. On either side of this up-lift, in the immediate val- 
ley of the Ohio, there are immense depressions and elevations of the 
strata, which caiTy the Lower Coal Measures of Union county, Ken- 
tucky, and Gallatin county in Illinois, araptly up to the extent of at 
least one thousand feet. It is part of the same disturbance which 
causes the Coal Measures immediately under the Anvil Kock to disap- 
pear suddenly beneath the valley of Hines creek, and imparts to the 
Coal Measures cropping out, on the east side of the Saline, a few miles 
above its mouth, that long north-easterly slope, which extends to the 
Ohio bottom and the base of Gold Hill, where we find the main axis 
of Gold HiU continued into Gallatin county, Illinois. 

It is this same disturbance which has wrinkled and folded the Coal 
Measures, and raised them into swells, conforming, in a great measure, 
to the main ridges of Union county, and given to the rocks flanking 
the Laid Hill range that southwardly dip, forming an obtuse angle with 
the north-easterly dip of the Coal Measures lying south of Hines creek, 
in consequence of tlie curved form of the stiike line between the two 
localities, 
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CHAPTER II. 

Ill tbis division of the Report is embraced a record of local obser- 
servations in individual counties, intended for neighborhood reference, 
and for further illustiation of the subjects treated of in general terms 
in the preceding pages. 

The counties will be classified according to the geological forma- 
tion to which they belong, both for the sake of brevity and sys- 
tem. 

LOCAL OBSERVATIONS 

In the Quaternary Formation of McOracken, BaUard, Hickmtm, 
Graves, Fulton, and a great part of Calloway and MarshaU coun- 
ties. 

In the absence of solid beds of freestone and limestone for construc- 
lionsin the Quaternary Formation a substitute is foand in the so-call- 
ed '' Cement Bock" which has been formed, or is forming, by the infil- 
tration of chalybeate waters through the gravel, which underlies the 
fine loams and marls of this region, cementing it into a ferruginous 
conglomerate, which can be used for under-pinning, walling up wells, 
and similar purposes. Near the mouth of Clark's river, in McCrack- 
en county, it occurs in considerable quantity, and can be observed in 
process of formation. Near Ballard's Ford there are also immense 
masses of tlie same kind of rock. Other localities, where this ferru- 
ginous conglomerate has been observed, are Robb's Mill, K( nton'a 
Farm, on Perkins' creek, five and a half miles fi'om Paducah, in the 
county of McCracken. At the first of these localities there are, how- 
ever, solid ledges of hard ferruginous and quartzose sandstone in the 
high ground south-east of Mr. Eobb'e house, which probably belong 
to the age of the millstone grit series. 

At the Iron Banks, above Columbus; near Mills' Point; in the 
bluffs near David Unsel's; in the neighborhood of Fort Jefferson, in 
Ballard county, heavy masses of the same material exist; also along 
the waters of Clark's river, hoth in McCracken and Marshall counties; 
on the waters of Mehan's creek, north-west of Graves county; on the 
15 
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waters of Mayfield creek, in the uorthevu part of tlie same county, 
and the southern part of McCracken. 

Calcareous waters, filtering through the quaternary sands, loams, and 
marls, have sometimes cemented these for limited spaces into a tolerably 
hard material; for instance, at the Iron Banks, above Columbus, and 
in the bluffs about Hickman, in Fulton county; on the waters of Lit- 
tle Mayfield, in Graves county; but these rock are not generally to 
be relied upon as substantiai building stones. 

At Boyd's, one and a half miles west of Paducah, limestone is said 
to occur, and sandstone is foundatBaer's place. On Big Cypress there 
are solid ledges of hard limestone belonging to the Sub-carboniferous 
Formation. In the bed of the Mississippi, nearly opposite Fort Jef- 
ferson, there is said to be solid rock, not, however, exposed above low 
water. The most rocky part of Jackson Purchase borders on the Ten- 
nessee line, in Calloway county, where both the limestone and chert 
of the iron district of the sub-carboniferous group are exposed in con- 
spicuous benches. 

These localities are, however, exceptions to the gena-al diffusion of 
incoherent earthy deposits tlirough these south-western counties of 
Kentucky. 

In digging wells in Graves, Marshall, and Hickman counties watei' 
is sometimes obtained above or on a level with the gi'avel bed, and 
sometimes only after passing through or into a white sand, reached at 
the depth of eighty to ninety feet beneath the general surface of the 



Waters impregnated with oxyde of iron, of the same nature as 
those which cement the gravel beds into ferruginous conglomerate, ap- 
pear occasionally in the form of chalybeate springs, issuing beneath 
the level of the gravel bed. One of the most interesting and strong- 
est of these, which I have had occasion to test, occurs in the banks of 
Massac creek, on the property of Mr. Robb, in McCracken county. 
The, protoxide of iron, when existing in natural waters, in combina.- 
tion with carbonic acid, is very rapidly peroxidated and deposited from 
its state of solution, and, in general, chemical re-agents only detect its 
presence by a feeble reaction, even when the water is tested at the 
fountain head, so that, when free fi'om the sidphate of the protoxide of 
iron, the blackening (reducing) effect, on the addition of nitrate of 
silver, and a drop or two of ammonia, is seldom dlstiocHy visible. Not 
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80, however, with this chalybeate water of Massac creek; though it 
produces no distinct precipitate with nitrate of bai'yta, proving the ab- 
sence of any notable quantity of sulphate of the protoxide of iron, it is 
instantly blackened by the application of a drop or two of nitrate of 
silver and ammonia, demonsti-ating its powerful deoxidizing properties 
from the presence of a much larger quantity than usual of hi-carhon- 
ate of the protoxide of iron. Such chalybeate waters have, according 
to my experience, much more decided medicinal effects than those 
which indicate Utile or no deoxidizing power with the same re-agents, 
in the absence of sulphate of the protoxide of iron. 

I not only find a difference betiveen the extremes of these natural 
chalybeate waters, but a decided tp'aJffljfi'ora in their deoxidizing powers. 
The Robb spring eontedns, besides chloride of alkali, (probably chlo- 
ride of sodium,) some chloride of magnesium, and less bi-eaibonate of 
lime and magnesia than is usually found in ordinary spring water. It 
has an acid reaction on litmus paper at the fountain head; but I be- 
lieve, if boiled down until all the carbonic acid was expelled, it would 
probably have an alkaline effect ftom the presence of carbonate of al- 
kali; this, however, I have as yet had no opportunity of verifying by 
experiment. 

Immediately around this spring there is a luxuriant growth of Birch 
trees, lai-ger and more numerous than I recollect to have noticed else- 
where in the district. 

This spring is worthy of a minute chemical quantitative analysis, for 
I believe it will be found to have very beneficial effects both as an anti- 
periodic, tonic, antiseptic, and, at the same time, slightly aperient, ex- 
cellent in intermittents, debility, and feeble digestion. To make a sat- 
isfactory quantitative analysis of this water it would requm a special vis- 
it of the chemist to the spring, where both the carbonic acid and protox- 
ide of iron should be fixed at the fountain head before transportation to 
the laboratory. In boring for water at Mr. Robb's, a white silicious 
clay was passed through at forty feet, overlaid by yellow sand, just 
before reaching the water. 

An insight is obtained into the succession and thickness of the qua- 
ternary deposits of Ballard county from the materials passed through 
in digging wells, which are usually as follows: 
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Soil, 

Subsoil, yellowish clay, . . - - - 

Dai'k stiff clay, with black seams, - - - - 
Gravel, -.--.--.; 
Land generally yellow; getting whiter in the descent; 
and occasionally cemented into solid masses; some 

times 

Sometimes (in one fourth of the. wells) a white clay 
like that described as occurring at the so called 
"chalk hanJcs," on the Mississippi, . - - 



When water is not obtained after penetrating bed No. 3, it is gener- 
ally necessary to sink to the white sand and clay. The white clay 
occurs where the land is broken; seldom, if ever, when the country is 
level. Logs, leav^, and other remains of timber occur 100 feet b&- 
low the surface of the highest ground in bed No. 6 of the preceding 
section. The lignite and brown coal found in the bluff's of Fort Jef- 
ferson, and probably also elsewhere in the Jackson Purchase, occur in 
the same bed, No. 6, at an elevation of from 30 to 50 feet above high 
water of the Mississippi river. At some localities I have found whole 
logs, retaining the form and structure of the original wood, completely 
converted into blacli lignite and jet, hard enough to ring under the 
hammer. See Dr. Peter's Report, No. 3, for an analysis of one varie- 
ty of this lignite. 

Another variety analysed in my laboratory yielded, 

Specific gravity, 1.201 

Total volatile matter, 63.0 

Coke, ------- 47.0 

1 00.0 

Moisture, 30,0 

Volatile combustible matter, ._-.,... 23,0 

Fixed carbon, 40.0 

Ashes, (flesh color,) ------- 7.0 

100.0 

Immediately opposite the "Iron Banks" the Mississippi is 96 feet 
deep; the waters sweeping along the base of the quaternary deposits 
with immense velocity; the consequence is, that the incoherent beds 
at the base are rapidly undermined, and every now and then extensive 
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slides of the entire banl; occur, precipitating immense masses into the 
abyss beneath. (See plate No. 2.) In the Spring of 1847 seven 
acres were thus carried away. This afforded a favorable opportunity 
of inspecting the section of these quaternary earths given in the pre- 
ceding chapter, except at the base, which is covered by the talus; these 
are, however, exposed to view at the "Chalk Banks" at the next bend 
below. The plane of deposition of the deposits is rather irregular, and 
. sometimes abrupt, giving the appearance of a strong dip of 8° to 10°. 
The deep cut of the Mobile, Mississippi, and Ohio Eailrnad has ex- 
posed from 15 to 20 feet of the fine silicious marl of which an analy- 
sis is given in the first chapter; but tlie bill through which the road 
passes appear to be composed of the upper beds which have slid from 
an original higher level, as it contains the same species of land and 
tresh water shells enumerated as occurring in bed No. 3 of the section 
at the Iron Banks, overlying the homstoue gravel at an elevation of 
from 120 to 160 feet above low water, of the Mississippi. 

In Ballard county a mixture of the poorer soils and sub-soil, Nos. 1 
and 2 of the section, supporting a growth of briars, appeal^ to be bet- 
ter adapted for the use of tlie brick maker than the tenaceous clays at 
the base of the section, which contain too large a porportion of alumina 
to be worked without admixture of other earths. 

When in Fultgn county I visited the extreme south-western portion 
of the county, lying adjacent to the Mississippi, on the borders of 
Keel-Poot lake, immediately opposite to New Madrid, in Missouri, the 
well known centre of action of the earthquake of 1811, being 
desirous of ascertaining the extent and nature of the disturbances 
and changes of level which could be traced on the surface of the coun- 
try in Kentucky. 

It appears that previous to the earthquake in question Reel-T"oot 
lake had no ex^tence. It was formed immediately succeeding the ca- 
tastrophe, by the formation of a "sand-Mow^' near the mouth of the 
then existing Reel-Foot creek, which, being thereby dammed off, spread 
its waters over the adjacent low grounds, forming an extensive lake, 
and deadening all the timber then growing in the bottom of Reel-Foot 
creek. The deflected waters henceforth turned their course to the 
south, and emptied into Obion river. Plate No. 5 represents a view 
of a portion of this lake; its surface covered to a great extent with 
Water Lillies. In the shallow places dead Cypress timbers stand in 
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clusters that obstruct the view; their trunks blackened and partly con- 
sumed by the hunter's fire, which, in a dry time and during high winds, 
is wafted fi'om the adjacent high grass, on the shore, in spite of the 
water barrier, to the highly combustible resinous timber. 

At the Narrows this lake is three quarters of a mile wide. Its precise 
length I have not been able to ascerlmin, but it is probably aboat sev- 
enteen miles. Some individuals estimate its length at fifty miles; but 
they probably include in this also Obion lake. Its greatest depth is 
given at twenty feet, and its greatest width about two miles and a 
half. 

Sketch No. 6 represents a distant view of pari: of this lake near the 
boundary between Kentucky and Tennessee. Its course can be tiuc- 
ed, where ite waters cannot be seen, by the tops of the dead timber. 
The country was, doubtless, wet and marshy before the great earth- 
quake; but the great body of this late was formed by that catas- 
trophe. 

It is a great resort for all kinds of water fowl, lizards, snakes,* and 
musquitoes, and it affords a variety of excellent fish, a few Unios and 
Paludinas. On the borders of the lake is a very luxuriant growth of 
wild grass, known to the inhabitants under the name of "Game Grass," 
which dries into a nutritive hay, very attractive to herbivorous ani- 
mals. 

This part of Kentucky, and the adjoining county in Tennessee, is 
said to have been the favorite hunting ground of Davy Crockett. 

In the blnffs adjacent to Mr. Carpenter's various ancient stone im- 
plements, earthem ware utensils, and carved images are found, associa- 
ted with human bones, affording evidence that this country has once 
been the site of some considerable aboriginal village. 

The region of Ileel-I"oot M^e is subject to frequent severe hurri- 
canes, that prostrate the largest trees along the line of then- course, 
and it is the opinion of Mr. Carpenter, who resides immediately on its 
borders, that many of them originate here, usually taking a north-east 
course. One of these, which cannot be ti'aced further south, took 
place between 9 and 10 o'clock on the 20th of March, 1834, passing 
by Feliciana, on the edge of Graves county, destroying, in four miles, 
six or seven houses, and caiTying clothing many miles, (some say 
twenty miles.) 

»The CotKin-moutli aaiike is vei'j- common in this lake. 
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Though the "earth-craeks" can be distinctly seen in the bluffs on 
the Kentucky side of the Mississippi, yet they are by no means so 
conspicuous as on the Missouri side, near New Madrid, or in Obion 
county, Tennessee. 

In the bluffs of the Mississippi, half a mile from Mr. Carpenter's 
house, earth-cracks can be ti'aced for a quarter to a half a mile, twenty 
to seventy feet wide, bounded on either side by parallel banks one to 
five feet above the sunk gi'ouud, the trees stili growing firmly rooted 
in the soil. 

In Obion county, Tennessee, depressions are even now visible one 
hundred feet deep, and varying from a few feet to upwards of one hun- 
dred feet wide, which are said to have been more than double this 
depth when originally formed. 

Twelve miles fi'om Hickman, on the road to Feliciana, on Little Ba- 
you du Ohieu, in Fulton county, the countiy is watered by severnl fine 
springs. I tested live of these at the fountain head, and found them 
to contain no more than the ordinaty quantity of alkaline earths that 
occurs in the spring water issuing in the Jackson Purchase above the 
gravel beds. The country between Hickman and Little Bayou du 
Chien is based on the same kind of fine silicions soil as No. 1, analy- 
zed by Br. Peter. It supports a growth of heavy timber, viz : Pop- 
lar, Oak, Sugar-tree, Elm, Walnut, Gum, and a few Cucumber trees. 

In sinking a well at Squire McFaden's, four mUes from Little Ba- 
you du Chien, there was pa^ed through, under the soil and sub-soil, 
which were very much alike in appearance, twenty -five feet of coarse red 
sand; tlien sixty feet of white sand, with alternations of clay irom one 
to two feet. At one hundred and eleven feet he obtained water, which 
gave, with re-agents, the same indications of purity as the spring wa- 
ter previously examined on Little Bayou du Chien, and is probably on 
the same level from our observations of the height of his house above 
the valley of Bayou du Chien. 

In the southern neck of Hickman county the soil is coarser, and 
the Oak timber more prevalent, which becomes smaller in size on the 
western edge of Graves, near Feliciana. To the north of that place 
small Birch trees appear along the creeks. 

In the neighborhood of Feliciana water is reached at from ten to 
eighty-five feet, on penetrating a yellow quick-sand of the Quaternary 
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Formation, with alternations of clay, maeh of the same ehai-aflter as 
the deposit passed through at McFaden's. 

At the Moberly Camp Ground, near the steam-mill, I found small 
quantities of hydrated brown oxyde of iron, in the vicinity of a con- 
cretionary ferruginous sandstone, which probably occupies tlie geologi- 
cal horizon of the previously mentioned ferruginous conglomerate; but 
it does not appear to be in sufficient quantity to be of much practical 
value. 

Sis miles of the south-western portion of Graves is the heaviest 
timbered part of the county; it is especially good between the Mober- 
ly Camp Ground and the State line. 

Soon after leaving that point, in the direction of Mayfield, a growth 
of Black-jack, and a soil Ulie the nortliern and eastern part of Ballard 
sets in. 

Between the head waters of the Little Obion and Mayfield, the coun- 
try was originally a prairie. A great portion of it is now grown up in 
Black Oak, with some Black Walnut near the water courses. The tim- 
ber and general appeai-ance of the soil indicates an approach to the 
confines of the barren limestone formation, which, though concealed 
by the superficial quaternary deposits, is probably the rock on which 
these repose. A.t the crossing of tlie Brush creek branch of the Little 
Obion a gravel bed makes its appearance, and two springs issue a few 
hundred yards to the west of the road. 

In the eastern part of Graves county, on Panther creek, on the land 
of Mr. Prior, there is an interesting section of quaternary deposits 
overlying a bed of earthy brown coal. 

Feel. 

1 . Yellow ssind, iiTcgularly mixed with clay and pebbles; locally indu- 

rated into a soft rock, -.-.----30 

2. Carboniferous chert and hornstone gravel; six feet indurated, - - 10 

3. Dark and dove-colored indurated clay, wltJi leaves of Willow and oth- 

er remains of exogenous trees, and containing bituminous, ligneous 

matter, - - - - 2 to 3 

^. Earthy brown coal or lignite, ...-,.- 9 

The bed of brown coal can be traced from fifty to one hundred yards 
along the banks of Panther creek; and Mr. Prior says he has observ- 
ed it on a branch half a mile to the ea,st of this locality. It seems to 
rise slightly with the swell of the hill. 
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The quaternary deposits are here more indurated than usual. The 
imbedded leaves in bed No. 3 of the section clearly demonstrate the 
age of the deposits, and prove, if other data were insufficient, that this 
coal cannot belong to the regular coal formation. 

Time has not yet pennitted an analysis of this brown coal. Mr. 
Prior bored twelve feet below the brown coal, and strtick water, which 
rose to the surface, and caused him to suspend further examination. 

The same deposits of sand and clay, with carboniferous gravel dis- 
seminated, that overlie the brown coal, were passed through in sinking 
a well in Mr. Prior's yard. At e^hteen feet he obtained abundance of 
water. 

At Mayfield, in the centre of Graves county, they had to go eighty- 
nine feet to water. One well of this depth supplies the whole town. 
When fresh drawn it had a temperature of 59°, the temperature of the 
air at the same time being 95°. No brown coal or lignite was Imown 
to have been penetrated in the material passed through in digging this 
well. 

The Red Oak, Quercus rubra, and Mockcrnut Hiekoiy, Julians toraen- 
iosa, indicate the best land of this part of Graves county, which is ex- 
cellent for tobacco and hemp, and good for oats and com. The inferior 
land has a growth of Post Oak, Qnereus ohiiesiloha- 

The soil will be greatly improved by deep sub-soil plougliing, which 
will not only bring new chemical elements into requisition for the use 
of the plant, but enable the crops to stand the droughts of the latter 
Summer months with more impunity, since it will modify its texture 
and increase its retentive properties, and thus the roots will be more 
liberally supplied, not only with moisture, but with ammonia absorb- 
ed from the atmosphere. 

The best soils of Graves county are capable of producing twen- 
ty to thirty-two bushels of wheat, weighing sixty pounds to the 
bushel, on an average, and sixty-^ight pounds in the most favorable 
seasons. They will, average one thousand pounds of tobacco to the 
acre. On some farms as much as one thousand four hundred pounds 
have been raised on an acre of new ground. This tobacco, and indeed 
that grown in the Purchase generally, is said to command the highest 
price given for Kentucky tobacco in the southern market. 

On the Wilson branch the following materials are pnsscd through in 
I wells: 

16 
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Feet. Inches. 

1. Soil, 4to 6 

2. Sub-soil, - 2^ to 3 

3. Ash-coloved earth, tough and sticky, - - - - 3 to 7 

4. Irregular mixture of sand and clay, with leaves, wood, 

and pebbles interspersed, ----- ]^ 

5. Gravel, - - 4 

6. White, yellow, and pure Bitnd like sugar, - - - 20 to 50 

Hei'e water is struck at the depth of about forty feet, on an average, 
but varying from twenty to ninety feet, depending on the elevation of 
ground where the well is commenced. 

Where a section of the stmta is exposed, in the Natchez biuff of Wil- 
son's ci-eek, there is first fine sand and clay, without gravel, on the top, 
corresponding to No. 3 of the previous section; then a reddish-yellow 
sand, irregularly mixed with gravel, and reposing on tlie main gi'avel 
bed beneath, at the bofctflni of the section. Tn some places, below the 
gravel, the sand is concreted into a soft sand rock of a yellow color, 
with cavities containing white sand. 

The slopes of the hills in the nortbern part of Graves county, on 
the waters of Mayfield creek, are strewn with carboniferous chert and 
hornstone gravel, amongst which were found worn specimens of Lithos- 
iroiion; and in the cut of the road ascending to Mr. W. Futrell's, a mix- 
ture of white and yellow eand is cemented into soft rock, through the 
intervention of chalybeate waters, overlaid by ferruginous conglomer- 
ate and concretionary sandstone. The soU here is of an ash color; the 
sub-soil yellow, and mixed with gravel, and the surface broken into 
isolated knolls and intervening hollows. 

In the neighborhood of Giinip Creek the soil is fine loam, overlying 
the gravel bed, supporting a growth of white and black oak. In the 
flats of Camp creek clay, with calca.reous and h'onstone concretions and 
black carbonaceous matter interspersed, is visible. 

The reported coal of the Blizzard Pound country seems to have no 
better foundation than the carbonaceous matter here and there dissem- 
inated in a stiff clay, near the level of Clark's river, in the vicinity of 
Boland's ford, which gives it a very black appearance. Pyrites is also 
diffused through this clay below the ford; this, together with a livery 
mica diifused in the sand, and the occurrence of some ferruginous con- 
glomerate found at the "Fish Rock" and elsewhere, has given origin 
t-o various reports in regard to the existence of valuable ores in this 
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part of McCracken. At Bronnell's mill, on the west fork of Clark'a 
river, twelve feet is exposed of a dark indurated clay, intersected with 
nearly vertical aiin-cracks, into which micaceous sand, such as occurs 
above it, has infiltrated and become hardened into a species of rock. 

Walford's mill, three miles east from Bronnell's, is built in a bank of 
the same material, showing a wide distiibution of this deposit above 
the level of the waters of Ciai'k's river. It is sometimes sufficiently 
hard to be used for waliing up wells. This, at Bronnell's mill, is over- 
laid by a gravel bed, some twenty to twenty-five feet in thickness, of 
hornstone and chert; some of which is cemented by iron into the fer- 
ruginous conglomerate so generally distributed through the Jackson 
Purchase. 

Near Mr. Grifllth's the same iuduiuted clay shows ifcselii ten feet 
thick, overlaid by gravel, which latter is reached, generally, about 
eight feet below the surface. 

On an adjacent farm the indurated clay has been penetrated thirty 
feet, becoming quite black towards the base, from the presence of bitu- 
minous or other vegetable matter, and passing ultimately into a kind 
of black, sheety shale. 

A mineral substance has been found on this pai-t of Clark's river, 
which, I suppose from description, are small crystals of selenite or 
transparent sulphate of lime, derived, probably, from the mutual de- 
composition of pyrites and calcareous concretions in the indurated 
clays, shale, and sands of this vicinity. 

The quaternary deposits on this part of Clark's liver, in Marshall 
county, appear to be very analogous to the materials passed through 
in digging wells on the waters of Island creek, in MeOracken county. 
There selenite has also been found, apparently in veins traversing a 
black argillaceous shaly rock underlying ferruginous conglomerate and 
variegated clays, about nineteen feet beneath the general surface of the 
country, just before coming to water; which is about the average 
depth at which water is reached in the portions of Marshall county 
based on similar deposits. 

Erom the occasional occuiTence of pieces of iron ore of the limonite 
variety, and close inspection of the composition of the deposits men- 
tioned above, there is a probability that the valley of Clark's river 
lies along the confines of the junction of the sub-carboniferous rocks 
and the Devonian black shale. The indurated clays and subordinate 



,y Google 



124 GENERAL RErORT OF GEOLOHICAL SURVEl'. 

black shale prevalent at the base of the sections, obtained in the lowest 
cuts of the streams and excavations for welis, appear to be either the 
debris derived immediately from the lowest sab-carbonifcrous argilla- 
ceous strata and black shale of the Devonian Period, or perhaps actu- 
ally the denuded surfeces of these beds in place. 

Soil has been collected for chemical investigation from the Black 
Oak lands of Mai-shall county, in which Wild rye gi'ows spontaneous- 
ly ; but this soil, together with many others of equal interest, have not 
yet been analysed, for want of time. 

On the waters of the East Fork of Clark's river, in Marshall coun- 
ty, the gravel bed is from ten to twenty feet thick, extending nearly 
to the level of the river. It is under this formation that the water is 
usually obtained in the wells of this part of Marshall. 

In the waters oozing from the pyritiferous shales of "W aide's creek 
I find abundance of astringent salts, having a base of alumina, protox- 
ide of iron, and magnesia. 

The formation of the lands of Calloway county, adjacent to Clark's 
river, are much the same as those just described in Marshall. In the 
base of the ridges of Wild Cat creek a light yellowish ash-coiored 
quaternary clay is manufactured into stone ware, at Capt. Bonner's 
pottery. To prevent this clay from cracldng it is mixed in equal pro- 
portions with a more meagre silicious bed, occurring in the same dis- 
trict, at a lower level. This ware sells at six cents wholesale, per gal- 
lon, at the pottery, and ten cents by retail. 

After being broken up, the clay is sifted to free it from vegetable 
fibre and any disseminated pebbles, and then ground with water in a rude 
horse-mill until properly tempered, turned on t>e potter's wheel into 
crocks, jugs, chums, and various other forms, burnt for a day and 
night until it turns of a warm cream-color, and then glazed with va- 
por of salt thrown into the glowing kiln. 

Many of the quaternary clays and silicious earths, when free from 
calcareous matter, are well adapted for this kind of potters' ware, from 
the very fine state of division in which the material is naturally found. 
If there is a notable quantity of carbonate of lime then the earth is 
either too fusible or the caustic lime di^eminated in the burnt ware 
slacks and causes the ware to disintegrate. 

On the waters of Blood river, in Calloway county, a bed of quater- 
nary lignite has been traced for about two hundred yards, of four feet 
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in thickness, covered by a thin layer of blackish saad; then yellow 
clay and gravel. 

On the waters of Sngar-trce creek, and the bead watei^ of Jona- 
than's creek, in Calloway county, the gmvel beds are of great thick- 
ness. Seven or eight miles from the Tennessee river forty-five feet of 
gravel has been passed through in digging wells. This is on the con- 
fines of the iron region of Blood river, a district to be spoken of else- 
where. 

LOCAL OBSERVATIONS 

In the Coal Measures of Hopkins, MiiMmhirg, McLean, western part 
of Butle?; and northern part of Christian counties. 

The thickest and best coals yet examined in Hopkins occur in the 
southern part of the county, on the waters of Clear creek, which forms 
the North Fork of Tradewater. 

In a space of about one hundred feet there are not less than three 
workable beds of coal, having a united thickness of not less than fif- 
teen to sixteen feet, viz: the Main Pigeon Run or Sisk coal, six to 
eight (or nine) feet thick; the Middle or Jaekfield coal, four to four 
and a half feet thick; and the Lower Gamblin coal, four to five feet in 



About fifteen to twenty feet below the main coal occurs a fourth bed, 
varying from one to two and a half feet, covered, in many places, by 
black slabs of a bituminous, ferruginous, calcareous rock, locally run- 
ning into black band iron ore, interstratified in the shale covering this 
coalv 

In the hundred feet of space above the Lower Gamblin coal is an- 
other bed of coal, varying from two to six feet in thickness — the Up- 
per Gamblin coal. 

Thus in a space of two hundred and twenty feet there are, in this 
part of Kentucky, five beds of coal, with an average united thickness 
of upwards of twenty feet, and capable of affording, if worked out, 
one million bushels of coal, and yielding a profit to the owners, at a 
minimum rate of three cents per bushel, of thirty thousand dollars. 
Yet this is not even all the beds of coal discovered in this part of Hop- 
kins. On the Middle Prong of Richland creek there is still another 
coal, two to three and a half feet thick, which lies beneath all the pre- 
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ceding, under a heavy white sandstone. And it is not improbable that 
a detailed geological survey of the county may disclose other inter- 
stratified beds not at present known. 

The main coal is eouvenientiy exposed for mining, above the beds 
of the branches in many places, on Clear creek and its branches, && for 
instance, at the Davis bank, on Pigeon Run; at the Sisk bank, on the 
Hunting branch; at the Robertson bank, three-fourths of a mile west 
of the located line of the Nashville and Henderson Railroad; at 
Simons & Earl's. At these latter localities it has a roof of three feet 
and upwards of solid limestone, which is almost black at the most 
north-westerly out-crops, capable of receiving a polish, and producing 
a handsome black marble. 

Some of the coals which crop out on the head watei-s of the south 
branch of Tradewater, in the northern part of CInistian connty, appear 
to be the lowest workable beds basseting on the south-west margin of 
the western coal field of Kentucky, viz: the Teny, Hamby, and 
Campbell coals, occupying probably an inferior position even to the 
lowest of the Wright's mountain section. It will require, however, a 
minute detailed geologico-topogiaphical survey of tliis region before 
the true geological position of many of the out-crops of coal examined 
in these counties can be established. 

. The shaly beds which intervene between the main coal and the next 
over-lying or middle coal, are locally rich in argillaceous iron ore, as 
well as the shales over-lying the latter coal, in the body of Wright's 
mountain, and underlying the main coal. Their yield will be seen by 
consulting Nos. 130, 131, 132, and 134 of Dr. Peter's Report. Nos. 
135 and 136, of the same document, shows the composition of Towns 
& Kirkwell, and Robertson's coal. The six other coals from this dis- 
trict, analyzed in my laboratory, yielded the following results: 

JVb. 197, Terry's coal, three quarters of a mile north of the southern boundary 
of Hopkins coynty, on the Bull branch of Buffalo a-eek, near the sources oj 
Tradewater, three to three and a half feet thick. 

Specific gi-avitj, 1.273 

Total voJatile matter, - 42.g 

CoU, - - 67.8 
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Water, 3.6 

Volatile combustible matter, ------ 38.7 

Fixed eavbon in colte, 64.8 

Ashes. (ligLt grey,) - 3,0 

100.0 
Has little disposition to concrete in burning; does not swell up 
much in coking; coke of moderate density; exhibits the woody 
fibre in great perfection. This is probably the lowest workable bed of 
coal of Hopkins county, and is supposed to be equivalent to the Ham- 
by, Campbell, and Wooldridge coals, in Christian county. 

j\o. 195. Box Mountain Spying coal, ffopkimt county, two feet thick. 
Specific gravity, ---,-_,. ] .339 

Total volatile matter, ■ - - 40.76 

Coke, 69.26 

100.00 

Moisture, 6.00 

Volatile combustible matter, ------ 34.75 

Fixed carbon, 60.26 

Ashes, (white,) 9.00 

100,00 
In coking it swells up considerdbly, forming a bright but cellular 
coke; coal composed of alternate bright and dull layers, with some 
white and ochre powder in the joints. This coal is probably the third 
in the ascending series of the southern side of the basin, and is tbe 
coal which is locally covered with black band iron ore, passing, howev- 
er, frequently into the ferruginous calcareous rock before mentioned. 
No. 192. Main coal of the Hunting branch, Hopkins eonnty, six to nine feet thick. 

Specific gravity, 1,306 

Total volatile matter, 45.2 

Coke, 54.8 

100,0 
Moisture, ,.-,--.-. 8.4 

Volatile combustible matter, 39.8 

Fixed carbon in coke. -..---- 50.7 

Ashes, (grey,) - . ...--- 4,1 

JOO.O 
This is the thickest of ail the coals of the south-western coal 
fields at present known, and supposed to be the fourth in the ajicending 
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series. It is a bright coking coal, with thin lamellae of selenite in t!ie 
joints; it swells up but little in coking, forming a light coke of sooty 
aspect, with bright ramifications. 

iVb. 198. Pigeon Run coal, owned hy Capi. Davis, thickness eiffht to nine feet. 
Specific gravity, ----.-.. 1.283 
Total volatile matter, -,.-.--,- 45.8 
Coke, , - - - - 53.2 

100.0 
Moisture, .--...--- 5.5 

Volatile combustible matter, 41.3 

Fixed carbon in coke, 49.7 

Ashes, (white,) --.--.... 3.5 

100,0 
This coal is considered to be equivalent, in geological position, to 
No. 192. About eight feet of this coal is exposed in the bed of the 
branch, and there appeared to be about another foot of coal under wa- 
ter. It has here, aa elsewhere, a clay parting of two to three inches. 
This coal dips to the south at a considerable angle, and there seems to 
be a fault or slip of the strata on the north, which has brought down a 
four-foot bed of coal, equivalent to the Jackfield coal, so that its bot- 
tom is almost on a level with the top of coal No. 198. Between the 
two coals there is a fissure filled with clay, which is ten feet wide at top, 
and about three times that width in the bed of the branch. About 
two hundred yards down the branch there is another fissure, where the 
black shale over coal No. 198 abuts against the slip, while light grey 
shale occurs on the opposite side. No. 198 is covered by five feet of 
shale, and that by sub-soil. No limestone can be seen at this section. 
It has a thin clay parting of two to three inches about four feet from 
the top of the coal. At most localities it has a limestone roof, and 
sometimes, in addition, large calcareous hemispherical concretions in- 
closed in shale interposed between the top of the coal and the limestone, 
as on the Hunting branch. 

jVo. 193. Jackfield coal, owned bi/ Capt. Davie, of Hophins county, from four 
and a half to five feet thick. 

Specific gravity, 1.294 

Total volatile matter, 43.75 

Coke. 56.25 

100.00 
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Moisture, 4.00 

Volatile combustible matter, ------ 39.73 

Fixed csirbon in coke, ------- 50.75 

Ashes, (nearly white,) .-..--- 5.50 

100,00 
Thia is the fifth iu the ascending order. Not quite ao bright a coal 
aa the preceding; composed of alternate bright and dull layers; it 
concretes but slightly in burning; does not swell up much in coking; 
coke like that of No. 4. 

No. 194. Gatnblin coal owned by Burhank and Dunville, situated on the head 
waters of Staarl's creek, four to Jive feel thick. 

Specific gTavity, 1.270 

Total volatile matter, -.....-.- 42.47 
Coke, 57.53 

100.00 
Moisture, 3.40 

Volatile combustible matter, 39.07 

Fixed carbon in coke, ---,--- 66.13 

Ashes, (pale flesh color,) .--..- 1,40 

100,00 

This, the sixth coal in the series, is a superior coa!, being rich in fix- 
ed carbon, and containing but little earth; mattei Coke bright and 
of moderate density; but slightly cohcient m burning Judging 
from this single analysis it is probably the best coal of the series for 
manufacturing purposes. The coal is somenhat uedescent on the sur- 
fiice, with thin lamellEe of sulphate of lime and ochreous eiifch dissem- 
inated in the joints. 

On the land of Burkley Earl a coal two and a half to three feet thick 
underlieSj with the intervention of five feet of shale, a heavy sandstone, 
thirty-three feet in thickness, which skirts the brow of the ridge, the 
rocks dipping to the nortb,"with fine springs issuing at the base of the 
sandstone cliff. 

It is uncertain, at present, whether tills coal is the equivalent of 
either the upper or lower Gamblin beds, but its thickness and proximi- 
ty to the sandstone would mther indicate an affinity to the upper. 

A reconooissance was made of the localities where coal occurs in 

Hopkins county, belonging to the above group. Gilden's coal, half a 

mile west of the Butter-milk road, and three miles west of the location 

of the railroad, is in a bed three feet two inches thick, resting on fire^ 

17 



,y Google 



130 GENERAL REPORT OF fli-WLOGiOAL SURVEY. 

clay, and covered by nine inches of grey iirgiilaceons shale, or impure 
fire-clay; over this is an iiTegular bedded sandstone; the strata dip 
about 3° to the fionth; a thin band of iron pyrites runs on the top of 
the coal, and a streak through the middle, otherwise it appears to be 
tolerably free from impurities. It is employed both for domestic pur- 
poses and bbicksmith's use in Hopkiasville- 

Martin Croft's coal bank, one and a half miles north of the south 
line of Hopkins couaty, is of the same thickness as the last mention- 
ed coa!, and of similar qmUity. Both coals are at present only work- 
ed by sbnpping. They are worth from five to seven cents at the bank, 
and fifteen to eighteen cents when delivered in Hopkinsville. 

The Franklin coal, on the Buifalo branch of Tradewater liver, one 
and a half miles west of the Butter-milk road, measures four feet, and 
has a roof of shaiy sandstone, with a few inches of argiOaceous shale 
intervening. It is probable that all these coal beds are the equivalent 
of No. 197, lying near the base of the Ccal Measures, if not the low- 
est workable bed of this part of the basin. 

Near the line between the lands of Grordon and Davis, I examined 
an out.-crop of coal five feet thick, covered with sheety black shale, 
with calcareous segregations, probably occupying the same geological 
position as Earl's coal, previously mentioned; and another coal, of four 
feet eight inches, with the same kind of black shaly roof, interposed 
between the coal and a bed of sandstone, in a luvine leading to the wa- 
ters of Caney creek, near where the waters divide, flowing west into 
Tradewater, and east into Pond river. A few hundred yards below, on 
tlie same branch, soft argillaceous shales, with two harder bands inter- 
stratified, are exposed to the height of thirty-five to forty feet, over- 
laid by thin bedded sandstone, all dipping about 20° south-east. At 
a higher level abrupt ledges of heavy sandstone form the descent from 
the upland farms to the creek bottoms, which appear to occupy the 
same geological position as the massive sandstone over the Gamblin 
poal; beneath this springs of chalybeate water issue, one of which I 
had occasion to examine on the property of Alfred Townes. 

Numerous out-crops of coal occur within a short distance of the 
line of the Henderson and Nashville railroad, around the base of 
Wright's mountain and its spurs, neai' the sources of the streams flow- 
ing into Tradewater and Pond river. Besides those already noted I 
had an opportunity of inspecting the following ; On the head branch 
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of Richland creek, there is a flve-foot coal, covered with two and a 
half inches of black eheety shale, equivalent probably to No. 194. It 
is a bright looking coal, with thin laminse of pyrites running in some 
of the joints. Here I also observed some fifteen to twenty feet of 
shale, with ironstones diesemiuated, in the space aboot eighty feefc be- 
low the coal, and a baiid of carbonate of iron foi-fcy to fifty feet high- 
er. Beneath the whole of these shales and ironstones there is the 
feathered e 'ge of shale and coal, which is probably the equivalent of 
No. 195. The top coal is overlaid by shaly sandstone, rnnning up- 
wards into heavier bedded sandstone, to the height of fifty-five feet, 
which corresponds, in geological position, to sandstone overlying coal 
No. 194. 

The "Box Mountain Sulphur Spring," on the property of Mr. Al- 
fred Townes, west of Todd's Gap, and half a mile from the railroad, flows 
out from the geological horizon of the Bos monntnin coal, No. 195, 
through a fissure in slabs of the aforementioned black feiTugino-calca- 
rious rock. Tested qualitatively at the fountain head with re-agents, 
its principal constituents were found to be 
Free sulphuretted hydrogen, 
Bi-carbonate of lime, 
Bi-earbonate of magnesia, 
Chlorides of sodium and magnesium, 
Sulphate of magnesia, 
Sulphate of soda? or potash? and 

Carbonate of soda or potash; as it has an alkaline re-action :ifter 
being boiled down and the excess of carbonic acid expelled. 

It produces a pink sediment, which subsides on Uie surface of the 
gum. The temperature of the water was 63° Fahrenheit, while the 
temperature of the air at the same time was 90". 

Iodine and bromine were not tested, as it required for this purpose 
that the water should be concentrated, and moi-e refined operations than 
could be resorted to in the field. 

On the head waters of the southei'n branch of Clear creek, in Mer- 
ridy's Gap, there is an out>crop of coal three hundred yards west of 
the Madisonville road, which appears to be over five feet, as fiir as could 
be ascertained from the imperfect section obtained. 

At tlie south-east bank on the Hunting branch of Clear creek, one 
to three-quarters of a mile east of the railroad, coal equivalent to No. 
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191 is exposed, on the lands owned by Mr. Sisk, dipping some 5" to 
the N. or N. E.,* with a portion of its base in the bed of the creek. 
Seven feet of coal can be seen, with a clay parting of one to two 
inches, four feet three inches from the top. Beneath the clay parting 
there are from three to four feet more coal. Over the coal are four 
and a half feet of Mack shale, with calcareous segregations in huge 
flattened spheroids; over this, two and a half feet of grey limestone. 
Two thin pyritiferons bands run through the coal, about two and a half 
feet from the top. 

This coal, in 1854, was worth live cents at the bank, and eight cents 
delivered in Madiaonvilie. 

The same bed shows itself about one hundred yards to the west, on 
the property of the Madisonville Coal Company, known as the Talli- 
farro BaulL Sandstone appears to replace the limestone; at least none 
can be seen here over the coal; only the black shale inclosing septaria. 
The dip here is from 3° to 4° to the N. E. The clay parting occurs 
here at the same distance from the top — four feet three inches. Two 
feet three inches more coal can be seen down to the water level. At 
the WoUfolk opening six feet one inch of coal is seen, of which four 
feet is above the clay parting. 

By analysis the Lick coal (No. 192 of the collection) yielded, 
Specific gravity, -...-,-- 1.305 

Total volatile matter, 45,2 

Coke, 54.8 

100.0 
Moisture, - - - -,- - - - - 5.4 

Volatile combustible matter, ------ 39.8 

Fixed carbon in coke, . 50.7 

Ashes, (grey,) 4.1 

100.0 
A bright coal; bituminous coke; disposed to cake in burning. Thin 
lamellae of sulphate lime (selenjte) in the joints. 

On the Hunting branch there are two other beds; one which is esti- 
mated to lie nine to fifteen feet below the level of the creek, and an- 
other about the same distance above the Main coal; so that we have 
here three beds of coal in a space of forty to fifty feet; these are 
equivalent to the beds Nos. 192, 195, and 198 of the collection. 

• The pi'uvalent dip of the Hunting branch is propiiblj N. W. 
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At Bunt's Gap are thick ledges of sandstone similar to that iieai' B. 
Earls', under which a corresponding series of coals may be expected 
to be found. In this Yicinity, towards the summit of Baraet's Ilili, a 
coal occurs overlaid with a red ochre, similar to that obseiTcd in the 
vicinity of coal No 193. This is two and a half miles south, 45" 
west of the Jackfield coal 

On the head of Pleasant run a coal five-foot, or more, in thickness 
is seen, overlaid by solid black shale, with grey shale and ironstone 
superimposed, probably including also a bed of coal, over which, at an 
elevation of seventy-five feet, is limestone underlying sandstone. A 
similar section of a five-foot coal, covered by shale and ironstones, is 
seen near the head of Fox run, a branch of Cauey fork of Tradewa- 
ter, in the Box mountain, the whole resting on fire-clay and argillace- 
ous shale, with large septariaa. This is one mile and a quarter west of 
the railroad, or about three miles by the course of the valley; this, 
and the Woodson & Gordon coal, on Richland creek, are probably the 
equivalent of coal No. 193. 

On Cane run, coal, occupying the geological position of 195, is seen, 
with a roof of ten feet of shale, enciosLng four to six inches of black 
bituminous ferruginous limestone. 

The "slate quarry," marked on the map of Hopkins county, on 
Richland creek, is merely solid, sheety, black bituminous coal shale, 
splitting into large square slabs, occupying the geological horizon of 
the roof either of coal Nos. 195 or 192, concealed beneath the bed of 
Richland creek. It is not sufficiently durable to answer the purpose 
of a roofing slate, as it not only warps in the sun, but is subject to 
split and scale up by exposure to the weather. 

Three quarters of a mile above the Woodson & Gordon bank, on 
Richland creek, a coal of five feet in thickness, with a floor of fire- 
clay, and a roof of shale, considered referable to coal No. 195; and 
about one hundred feet higher, and half a mile from the divide be- 
tween Caney and Richland creek, Edward Wright has opened a coal 
hank; and on the land of George Wright, on the middle prong of 
Richland creek, one and a half to two feet of coal is to be seen, un- 
derlying thick-bedded white sandstone, of ten feet or more; and the 
same bed was struck in digging Richard Wright's well, half a mile 
west of Wright's mountain, and some eighty or one hundred feet be- 
low its base, where it is two feet thick, with four feet of sandstone over 
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it. This is one of the lower coals of Hopkins county, but whether 
identicnl with No. 197 or not, is, as yet, uncertain- 

On the head waters of Stuart's creek, two bnndred feet above the rail- 
road, coal is found equivalent to No. 195, covered with shale, including 
a band of black bituminous ferruginous calcareous rock, No. 132, an- 
alyzed by Dr. Peter — (see his Report-) The same formation appears 
to prevail in the low gap between Stuart's creek and Sugar creek— see 
specimen No. 133 of Dr. Peter's Report; and also twenty feet below 
the summit level of Towne's Gap, on the west spur of Wright's moun- 
tain, near the western survey of the railroad, as well as on the north- 
east branch of Richland creek. 

Coal also occurs at A. Earl's, and one mile above, at Martin Hall's, 
at the junction of Stuart's and Clear creeks; on the Sulphur fork of 
Flat creek, and on Dozter mountain, on the waters of Fox creek. 

On Flat creek, at station 464 of the railroad line, thirty feet lower 
than Box mountain spring, carbonate of iron occurs in shale, associa- 
ted with black bituminous ferruginous limestone, with about eighteen 
inches of imperfect coal or coal brash overlying the latter rock, indi- 
cating a dip of thirty-one feet in three quarters of a mile, in a direc- 
tion south 75° east. Shale is seen also in the bed of a biunch one 
and a half miles south 20° east of the Tunnel, probably occupying the 
same geological position. 

At Machadoo Lick, on the east side of Flat creek, is a great bed of 
shale, with black bituminous ferruginous calcareous rock, with probar 
bly a bed of coal under it; and a similar formation is seen where the 
railroad crosses Todd's gap. 

A thick coal bed (six or seven feet,) occurs on the Bailey hill, dipping 
south-east 3° to 4°, now owned by the Box mountain company, which 
is supposed to be equivalent either to coal No. 194 or No. 192; and 
two out-crops, one of which is probably the same bed, occurs on Bell's 
Knob. In this hill the grey shales contain considerable masses of 
clay ironstone, and the yellow shales are charged with a red ochreous 
iron ore. 

On Pond river, a few yards from tbo foundation of the bridge, 
where the Madisonvilte and Greenville road crosses that stream, a bed 
of coal eighteen to twenty inches in thickness is exposed, near low wa- 
ter of that stream. The immediate covering is soft yellow sandstone, 
and a few inches of shale, while thirty feet above the bed of Pond riv- 
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Soil aud sub-soll- 
Coal— No. 1H3. 
Yellow and grej shale. 
Limestone — 6 inches to 1 foot 
Coal, with clay partjng— No. 



er, a oliff' of forty feet of brown and white sandstone, some of it mi- 
caceous, forms a mui'al escarpment, skirting the narrow bottom of this 
stream on the west, the lower portion having the cross-lines of deposi- 
tion characteristic of the millstone grit, at the base of the Coal Meas- 
ures, but, so far as it was examined, without pebbles. For an analysis 
of this coal see No. 137, of Dr. Peter's Report. 

Across the bottom, on the opposite side of Pond river, in Muhlen- 
burg county, on the property of Sir. McNairy, at an elevation of sev- 
enty feet above high water, the following interesting section is expos- 
ed, of coals Nos. 192 and 193 : 

Here we have 
the singular phe- 
nomenon of two 
thick coals with- 
in three feet and 
half of each oth- 
er, and no doubt 
from thickness, 
the occurrence of 
the intervening 
limestone and the 
clay parting in 
the six-foot coal, 
the equivalent of 
No. 192 and 193 
of Hopkins coun- 
ty, which here, 
abouttheir south- 
ern limit, nearly 
run together with 
only a few feet of 
earthy material 
intervening. 

The shale over 
the upper coal, 
which may be 
seen where the 
bluil' is higher, 



■own Bud white thick bedded 
sandstone, seen in the bank 
below the coal opening, a- 
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has much aiglUaceous iron ore ilisseminated. The undeiiying coal 
has, at some time, been on fire, and has run the ferruginous shale into a 
cellular rock, having very analagous structure to certain volcanic pro- 
ducts. The hmestone thins to the north, and thicken to the south. 
The dip appears to be east or north-east. 

On a branch half a mile to the south-east of the above locality, a 
bed of coal appears, partly covered with water, supposed to be three 
or four feet in thickness, overlaid by shale. It is, as yet, uncertain 
whether this is a coal which comes in the thirty feet of space, under 
the six-foot coal, which may have been brought here within ten or fif- 
teen feet of high water by a slip or fault There appears to be a dislo- 
cation of the strata with a change in the dip between this and the pre- 
vious locality. 

Thirty-five feet above this last out-crop, in a direction south-east, coal 
again makes its appearance, perhaps equivalent to No. 194, of Hop- 
kins county; and a half mile still further to the southeast, coal with 
a clay parting, under limestone, shows itself as at the first locality at 
McNairy's hank. The limestone is two feet ten inches to three feet in 
thickness, and the coal about five feet. The dip here appears to he 
about 2° to the sonth-east. 

At Clark's mill, near high water of Pond river, below the Torks, a 
section very analagous to that at McNairy's bank, occurs: 

In a ravine to 
the east the two 
feet of coal, cov- 
with shale 
and ironstone, a- 
;aiu crops out — 
, spring issuing 
from between the 
overlying shale. 
For an analysis 
of this coal see 
No. 158 of Dr. 
Peter's R( p( it 

The soil in the vicinity of tlie above described coals is rich, but the 
surface is coiisidembly broken. As a general rule the northern slopes 



SECTION ON POND RIVER, AT CLARK'S MILL, NEAR 
HIGH WA.TER. 
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conforming to the plane of dip of the Coal Meaaares, are better sites 
for farms, in Hopkins and Muhlenburg counties, than on the southern 
slopes, where the strata baseett, which are generally poorer, more un- 
even and rocky. Two miles south of McNairy's, and one and a half 
to two miles east of Pond river, a thick coal (six or seven feet) — the 
Marcus coal — is said to occur, situated some four or five feet above 
the bed of a branch. Four miles east of McNairy's a two foot coal — 
the Stanley bank — lies between sandstone, low on Isaac's creek, five 
miles above its mouth, probably eriuivalent to the twenty-inch coal at 
the bridge on Pond river. 

On the right bank of Pond river a coal, on the property of George 
Eaves, is partially exposed near low water, covered by grey shale, with 
thin layers of sandstone intercalated, eight feet of which m seen in the 
bank of Pond river. The thickness of the coal could not be seen — it 
is said to be from four to four and a half feet. The roof is very simir 
iar to that of the Roberts coal, on Mnddy river, but the identity of 
this coal is at present uncertain. 

On the waters of Isaac's creek, on the property of Mr. Miller, coal 
SLS feet two inches, (equivalent to No. 1 92,) with a clay parting as usual, 
two feet firom the bottom, underlies one and a half feet of limestone, 
with the interposition of eight inches of shale between the coal and 
limestone. Tho same bed occurs also three quarters of a mQe to the 
north-west, overlaid by limestone ; also, one mile to the east, on the 
property of the heirs of the widow Woods. Seventeen feet of a soft 
white sandstone was passed through in digging Mr. Miller's well. A 
spring comes out amongst sandstone near his house, very probably 
from the place of a coal of the same date as No. 194, or that overly- 
ing it. 

In a hollow, at the foot of Capt. Wing's lot, in the town of Greeii- 
ville, a refractory, hard, brecciated limestone, seven to eight feet thick, 
appears in rugged ledges, overlaid by soft sandstone, with the inter- 
vention of some black dirt, indicating the place of a thin coal. This 
is probably a limestone which comes in under the sandstone below coal 
No. 194 ; the limestone a mottled dark grey and yellow, and would 
no doubt take a good polish, but is very refiuctory to work and get out 
in good form. 

On a hill-side, south of Greenville, eight inches of coal is seen, cov^ 
18 
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ered by shale and schistose sandstone, occupying, perhaps, the place 
of the coal dirt over the limestone ia the town of Greenville. 

North of this place, a mile and a half to two miies, a four and a 
half-foot coal has been opened by Mr. Eaves, covered by two to three 
feet of black shale. This coal corresponds, probably, in geological po- 
sition to coal No. 193, of Hopkins county, but it has here a duller 
aspect, and is more brittle than it is further west. A buff lime- 
stone rises from beneath this coal, anil is seen in a hollow to the south 
of the mine. 

Three miles west of north of Greenville is the Martin coal, covered 
by solid limestone, and with the usual clay parting of coal No. 192. 
It dips about 8° east of north. In a ravine on the Weir and Ricketts 
place, three miles northwest of Greenville, a section is exposed of about 
one hundred and forty feet of strata, including at least three beds of 
coal, as follows: 

Feet. 
Thirty feet below fop of ridge coal, . - , - - . - g 

Space, 16 

Coal under limestone, 1? 

Space, witli fire clay sliale and heavy sandstone, - - - - 90 
Coal, (equivalent to No. 194?) a 

On top of a hill about one hundred feet high, one mile and a half 
west of Greenville, shale, with Kidney iron ore (No. 145 of Dr. Pe- 
ter's Report) occur; in all about fifteen feet thick; under this, impure 
grey limestone, twenty feet? in thickness; resting on clay shale twen- 
ty-five feet; under this, laminated shale, with a band one and a half 
inches thick, of black bituminous, ferruginous limestone, inclosed in 
two feet of black, indurated, slaty shale, resting on shaly sandstone, 
where there has been an attempt to seai'ch for lead ore. No coal is vis- 
ible in this section, though the place of coal No. 195 'appears to be 
under the black indurated shale, But if so the overlying coals appear 
to have feathered out; at least they wore not discovered. 

Two and a half miles south-west of Greenville three feet of coal 
shows itself, having a northerly dip, two to three feet above the bed of 
the branch, known as the Eades coal, overlaid by four feet two inches 
of black bituminous shale and imperfect coal; then ten inches of grey 
argillaceous shale; the whole being surmounted with a heavy sandst/)ne. 
For an analysis of this coal see No, 157 of Dr. Peter's Report. 
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This coal presents some iridescent hues, and contains thin laniellas 
of sulphate of lime in the joints. 

On the watera of Battist creek, south side of Pond creek, several 
miles south of Greenville, two feet of slaty black band iron ore is in 
place — No. 150 of Dr. Peter's Report — yielding 36.5 per cent, of 
metallic iron. It reposes on black shale, and is overlaid by four feet 
of argillaceous shale, including iron stone, with a capping of one and 
a half feet of sandstone. The black shale under the ore is five to six 
feet thick, and covers a bed of coal of two and a half feet in thickness, 
equivalent to No. 195? These ores, together with ore from the Jen- 
kins ore bank, two and a half to three feet in thickness, (No. 146 of 
Dr. Peter's Report,) yielding 43.56 of metallic iron, are the ores which 
were used at the old Buckner furnace when in blast. The discontinu- 
ance of the operations of this furcaee was not due to any deficiency or 
defect in the ores, but for want of capiM, and fi^m the bad construc- 
tion of the stack, which was entirely of too large a diameter for the 
blast. 

A fossiliferous iron of several feet iu thickness, also worked at the 
funnice, was obteined on ridges on tlie waters of Lick creek, one and 
a half miles south-east of the site of the furnace. The Jenkins ore 
bank lies four miles south-east of the furnace, twenty feet above the 
waters of Battist creek. It required from ten to twenty feet of ship- 
ping to uncover the ore. The grey limestone used as a flax was ob- 
tained one mile south of the furnace. It seems to belong to the sub- 
carboniferous limestone. The hearth stones were procured one and 
a half miles east of the furnace. Both the analysis of the ores, the 
thickness of the ore beds, and proximity of all the necessary materi- 
als, with an ample supply of forest timber, all indicate a fevorable posi- 
tion for iron works; especially if by the construction of a railroad 
through Muhlenburg county to the Ohio river a more direct line of 
communication to a market were established. 

In Pord's well, on the waters of Pond creek, at a depth of twenty- 
five feet, a black band iron ore was reached-^No. 151 of Dr. Peter's 
Report — yielding 3G.8 per cent, of metallic iron. It is represented as 
being nineteen inches thick, resting on black shale, as No. 150 does, 
on Battist creekj which is two miles east of I"ord's; both no doubt oc- 
cupy the same geological position, as well as ore No. 152, yielding 
S1.17 of metallic iron, found between Turner's and the old Buckner 
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iron works. If this ore is as tliick as is represented, and tbronghoat of 
a quality equal to the specimen analyzed, it is not only a moat import- 
ant deposit of this valuable variety of h'on ore, but affords evidence 
of a very extensive distribution, in Muhlenbnrg county, of this spe- 
cies of ore, interstmtified or disseminated in the shales overlying coal 
equivalent to No, 194, of Hopkins county. 

On the waters of Pond creek, in the same neighborhood, a three-foot 
coal, underlying sandstone and resting on fire-clay, appears, both at 
Turner's and at Walker's, one and a half miles ivest of Turner's. 
This is one of the lowest workable beds of Muhlenburg county, prob- 
ably equivalent to No. 197 and No. 137. These southern and lower 
coale of Muhlenburg are preferred by the blacksmiths, to those north 
of Greenville. As yet we have no analysis of this coal in Muhlen- 
burg county. 

The above are some of the principal localities of which a geological 
reconnoissance has been made, in the middle part of Muhlenburg coun- 
ty, up to the present time; a great deal remains, however, to be devel- 
oped in regard to these Coal Measures, both rich in coal and iron ore. 
I proceed now to notice my obsen'ations in the eastern part of Muh- 
lenburg county, along Muddy and Green rivers. 

One of the most important and accessible coals on Muddy river, is 
the bed now owned by the Green Kiver Coal, Iron, and Manufiicturing 
Company, formerly known as the Roberts' coal, which bassetts twenty 
feet above low water of that stream, ten miles above its mouth, and 
five miles in a direct line from Lock and Dam No. 3. It measured 
three feet ten inches at the face of the drift, when I was there, the 
Iowa" two-thirds being a fine, bright, solid "block" coal, having a cu- 
boidal clearage, but little disposed to crumble in mining and handling, 
nor to disintegrate by exposure to the atmosphere. It has a shale 
roof, and a floor of dark grey fenaiginous ai'gillaceous shale, including 
nodules of clay iron stone. There is a wave in the Coal Measures at 
this locality, since the coal in the entry has a southerly dip of about 
four feet in three hundred and fitly feet, while It takes a rise a shoi't 
distance below, and about one mile to the south the conglomerate ts 
said to be in place. 

The section of the bluff in which the coal is found, as far as can be 
seen, is as follows: 
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SECTION OF BLUFF AT THE MINES OF THE GREEN 
RIVER COAL, IRON, AND MANUFACTURING COMPA- 
NY; 172 FT. FROM RIVER TO DR. ROBERTS' HOUSE 



Soil ftnd sub -soil. 



Thick bedded Baadstone, form- 
ing a cliif towards Ibe tops 
of the ridges. 



Slialj siiadstonc. 
_ Band of gritstone. 



Main coal of Muddy. 



Sandstone at low 



The main block 
coal, twenty feet 
above Green riv- 
er, at these mines, 
is supposed to be 
inferior in posi- 
tion to the coal 
overlaid by black 
band, passed 
through in the 
borings at Wil- 
liams' landing. — 
If so, it would 
come in near 
where the thin 
coal is represent- 
ed, at about sev- 
enty feet abovo 
the river, and fif- 
ty feet above the 
main coal. The 
space below the 
sandstone cliff 
and the main coal 
appears to repre- 
sent the strata 
much reduced in 
thickness where 
the thick coals of 
Hopkins and the 
middle part of 
uhlenburg 
counties belong; 
but which have 
thinned and fea- 
thered out near 
the confines of 
tbe coal basin on 
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Muddy river. This inference is rather conflrmed, if it be true, that 
there are three coals crowded into twelve feet of space in the bluffs of 
Green river, about two miles above its mouth, at about the required 
level. These are, however geologioal problems, that can alone be solv- 
ed satisfaetoiily by a minute geologico-topogi'aphical survey, such as 
has been made of Union county; 

At these mines, with the present drift, one man can get out about 
seventy to seventy-five bushels of coal per day, worth, at the mines, 
six cents per bushel. 

There is slack-water navigation on Muddy river, from its mouth to 
the coal entry, with a depth of six feet of water if cleared of obstruction. 

The chemical analysis of the block portion, i. e. two-thirds of the 
lower part of Roberts' coal, No. 191 of the collection, yielded: 

Specific gravity, 1.218 

Total volatile matter, 41.48 

Coke, 68.62 

100.00 
Moisture, ...--.-., 5.00 

Volatile combustible matter, 36.48 

Fixed carbon in coke, 54,72 

Ashes, (white,) 3.80 

100.00 
It is slightly coherent when ignited, and burns with a strong yel- 
low flame, free from sulphurous acid or sulphuretted hydrogen. It 
swells op slightly in coking, and leaves a bright coke, above the me- 
dium density of that obtained from the coals of the western coal field 
of Kentucky. It will, doubtless, prove to be one of the best for man- 
ufacturing purposes on the waters of Muddy river. There is another 
coal supposed to be in the bed of Muddy river, below the main coal, 
but nothing definite is at present known in regard to it. 

At Van Laiidingham's, on Green river, one and a half miles below 
Lock and Dam No. 3, hard layers of sandstone are seen, extending 
from low water for eleven feet, (with coal under it in tho bed of Green 
river?) This sandstone dips obliquely across Green river, at an angle 
of 3° to 4° to the north-westj or about five to seven feet in one hun- 
dred feet. 

Near Campfield's, and I believe also at this place, coal two and a 
half to three feet thick, having the appearance of charcoal, lies thirty- 
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SECTION AT WILLIAMS' LANDING, COMMENCING FIF- 
TY FEET ABOVE GREEN RIVER; SPACE ABOVE BOR- 
INGS FILLED WITH SANDSTONE, UNDERLAID 
BY SHALES CONTAINING IRON STONES, 



five feet above the river, covered by shale and a grey band. This is, 
probably, the represeutative of coal No. 194, and if so, that reported 
in the bed of Green river at this place is the equivalent of Roberts' 
coal; but if so, the sandstone overlying it is harder and more solid 
than on Muddy river. A coal dirt also appears in the bank of Green 
river, at Van Landingham's, eighty-two feet above low water, and 
sandstone ledges at one hundred and twenty-six feet. This coal prob- 
ably occupies the place of No. 193. The shaft and borings put down 
here by Mr. Kurzman, at Williams' Landing, disclose the following 
section : 

The dip is a- 
boQt 5° 30', or 
fc in one 
hundred, to the 
north-west. The 
block coal strack 
at the bottom of 
the section here 
iven, is suppos- 
ed to correspond 
to the main Rob- 
erts coal, on Mud- 
dy rivor; bat to 
rmine this 
positively would 
require minute 
'surveys of hori- 
zontal distances 
ind dip. 

At Airdric, now 
the property of R 
A. Alexander, 
formerly known 
Paradise, and 
designated on 
Milne's map, the 
main coal, No. 
192, with its clay 
parting and lime- 




Black biind. 
Coal, bfasli. 
Fire clii;'. 

Iron balls Mid bituminous shale 
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stone roof, Hos seventy feet above Green river, known formerly under 
the name, of the McLean coal. It measures here six feet to sis feet 
two inches; it is covered by three feet nine Inches to four feet six 
inches of bituminous stale, interposed between the top of the coal and 
the limestone. The section is as follows: 

I'or an analy- 
sis of the main 
Airdrie coal, seo 
Dr. Peter's Re- 
port, No. 160. 

From Airdrie, 
towards mouth of 
Pond creek, the 
strata seems to 
have a gentle ele- 
vation, so that a 
lower coal notseen 
at Airdrie is said 
to rise above the 
level of the river, 
four miles below, 
overlaid by sand- 
stone. This lo- 
ctlity I had not, 
however, an op- 
portunity of in- 
jecting. 

On Mr. Rodes' 
farm a limestone, 
svith coal dirt un- 
der it, is seen in 
one of his fields, 
forty -three feet a- 



Shato toeks, with argillaceous 



Place of coal No. 
ir down Green ti 



Main Airdrie coal, mitli clay 



1 Coall beneath vi 



bove high water; and fifty-four above high water, in a hollow above 
the field, there is indication of another coal, probably the equivalent 
of the Eaves coal, which would come in^ therefore, eleven or twelve 
feet above the main Airdrie coat, occupying nearly the same position 
with relation to that coal as the Jaekiiekl coal does to the Pigeon run 
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Soil and eub-aoil, &o- 



coal, in Hopkins county, and the Martin and Eaves coal, near Green- 
ville. 

On high ground, neara meeting house between Airdrie and Rhodes' 
farm, a coal was seen, which is probably equivalent to No. 194. 

At Kincheloe's bluff, or Lewisport, the rocks dip north-west about 
5°. Here, at an elevation of twenty feet above Green river, coal of 
six ieet nine inches lies under a heavy sandstone thus: 

This is, proba- 
bly, a coal co- 
temporaneous 
with that two 
hundred and five 
feet above Green 
river, at Porter's 
Landing, (Tay- 
lor's bank,) and 
probably the rep- 
resentativSj in 
this part of the 
of either 
the upper or low- 
er Gamblin coals, 
of Hopkins coun- 
ty; but, if so, in- 
in thick- 
ness and altered 
in quality. It is 
a friable coai, in- 
tersected with nu- 
merous fissures, 
the joints coated 



r~r-T 



I I 1 



Thick -bedded sundstonc 



A few inchea ol shale. 
Klnelieloe bluff coal . 



with soft ahalj Etind- 



Solid beds of eandsti 



with ochreous infiltrations, about as thick as past-boai'd. The speci- 
men of this coal in the State collection is numbered 196. 
Two analyses of this coal yielded, 

19 
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Specific gravity, 



Total volatile matter. 
Coke, - 



Is;. 2W. 

43.0 44.8 

57.0 55.2 

100.0 100,0 



Moisture, ... 
Volatile combustible matter, 
Fixed carbon in coke. 
Ashes, 



40.3 

52.2 



SECTION AT SOUTH CARROLLTON, BELOW" THE TOWN. 



100,0 100.0 

These aualyses indicate a better coal than would be anticipated by 
inspection of the coal in place — the ashes amounting only to from two 
to three per cent., while it has an aveiuge quantity of fixed carbon. 

At South Carrollton the Kincheloe bluff coal appears to be conceal- 
ed in the river bottom, and limestone appears at an elevation of seven- 
ty feet, thus: 

The stra,ta have 
here a northerly 
dip of about 5°. 
The thick bedded 
ne com- 
mencing at twen- 
ty feet above the 
'iver in this sec- 
tion, and extend- 
ing to 6fty-three 
to fifty-five feet, 
is either the heav- 
y sandstone over 
the Kincheloe 
coal, or a higher 
bench of sand- 
stone that over- 
lies the ferrugi- 
nous shale at 
eighty-five feet 



Pottiallj diaintegrateJ ferru- 
ginous abiles, witli sandy 
Inj-ers. 

Encrinital limeatone. 



in the Kincheloe bluff section. 
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SECTION OF COAL MEASURES IN EVBRLEY'S RIDGE. 



A heavy mass of shales succeed in the ascending order, above the 
South Carrollton section; these form the extensive flats and pondy re- 
gion in the so-called "Island District," on the head of Cypress creek, 
and seem to prevail nearly to the mouth of that creek, but probably 
broken through by abrupt dislocation of the sti-ata somewhere near 
Livermoro, since the millstone grit and sub-carbonifeious limestone can 
be seen bursting through the Coal Measures on the waters of Barnett's 
creek, in Ohio count;'-, dipping 35° with a direction south 20° to 25" 
east, while the millstone grit on the top of the hill, east of the same 
creek, has a nearly reverse dip of north 30° west, at an angle of 27°. 
It is an extension of this same disturbance through the southern part 
of Muhlenburg county, which has reversed the inclination of the Coal 
Measures in Everly's ridge, in the "Island District," to a dip of 4° to 
the south, and again brought up a coal corresponding to that of Kinch- 
eloe's bluff, to aii elevation of about sixty feet above high water of 
Green river, thus: 

The four foot 
four inch coal un- 
der sandstone, 
seventy feet a- 
bove Green river, 
two miles above 
Livermore, on the 
side, is prob- 
ably the equiva- 
lent of the Ever- 
ly coal, as well 
as the coal struck 
in the wells near 
Worthington. 

It is more than 
probable that the 
Barnett's creek 
dislocation above 
mentioned may 
a continuation 
of the Baid Hm 
disturbance, of 
Union county. 



EBcacpnient of thick bedded 
sandstone, esteuding to witli- 
in 10 feet of top of the tidgo. 



Coal? 

Slialj rooka. 
Limeslone- 



Grej and blnek shale. 
Evcclj CO a,]. 



Slope of 55 to 60 feet, filled 
with the ehaly rocks! of the 
Cypress Flata down to ' ' ' 
water of Gceen river. 
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which may be traced through Muhlenbui^ and Hopkins counties, but 
lies low in the former county, under the Cypress flats; the line of frac- 
ture passing probably near Judge Eaves' sulphur spring, and crossing 
Pond river somewhere near the Fish Trap ford. 

Through the "Island District" there is a fine body of ai'able land, 
occupying knolls and gently rolling swells, elevated thirty to fifty feet 
above the flats. The soil is of the nature of the flue loams of the 
quaternary deposits of the Jackson Purchase, only rather more ai'gil- 
iaceous, supporting a heavy growth of Beech, intermixed with Poplar 
and Hickory, with an undergrowth of Pawpaw, A^mona triloba- 

The "Thoroughfare," lying between Green river and Cypress creek, 
is heavily timbered with Gum, White Oak, &c. It would make fine 
meadows, and would yield fine crops of corn, but is not in cultivation 
from being subject to overflow. 

An extensive, low, narrow gravel hank circumscribes the flats of Cy- 
press. Its course, from the lower part of that stream, runs through 
McLean and Muhlenburg counties, keeping from one to three miles 
distant from Pond river, until it crosses that stream at Mfllport, run- 
ning thence from one to three mfles, on its west side, until it again 
reaches Pond river at Ashbysbuj^. This gravel bank has, undoubted- 
ly, been transported by currents established in the ocean at the time 
of the above mentioned disturbance, which rent assunder the Coal 
Measures in this vicinity, bringing the millstone grit and sub-carbon- 
iferous limestone to the surface. 

At DavJes' ridge sandstone and limestone, probably of the same 
date as those at South CarroUton, are tilted to the south-east, at an an- 
gle of 10° to 15^, by the uplift in question. 

This Daviea' ridge sandstone, which is fifteen to twenty feet thick, 
affords an excellent freestone for building purposes, and lies conven- 
iently for quarrying. The limestone is here two to throe feet thick, 
underlaid by yellow shales, including argillaceous iron ore; and the 
same limestone crops out in a field opposite Judge Eaves' house. In 
the hollow below his house, is the sulphur spring previously mention- 
ed. Tested at the fountain head the "Social HiU Mineral Water" was 
found to contain, as its principal constituents: 
Free sulphuretted hydrogen, 
Bi-carbonate of soda and potash? 
Sulphate of soda. 
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A Httle chloride of soditiin, and probably 

Sulphuret of sodium?* 

After being boiled down it effervesces freely with acids, and turns 
reddened litmus paper blue. Ifc contains less lime than is usually 
found in ordinary well and spring water. It is, no doubt, a valuable 
water for the cure of diseases of the skin, tinea capitis, psora, chronic 
pectoral affections, as an anti-lithic, and a gentle laxative, and therefore 
beneficial In improving the general health in many chronic affections. 

On the north side of the above fault, towards the mouth of Cypress 
creek, dark shales and ironstones, including a bed of coal two and a 
half feet in thickness, basset in the banks of that stream. Fifteen 
feet of black shale, overlaid by ten feet of light grey shale, with clay 
ironstone, appear on the right bank of Green river, at the Livermore 
landing; under the black shale there is edd to be an eighteen-inch 
coal under the bed of the river. These shales, ironstones, and coal 
are supposed to be of the same date as the shales, ironstones, and coal 
Been near low water of the Ohio river, at Coal Haven, and near the 
head of French Island, but this is, as yet, uncertain. 

At Mr. Samuel's, in the north-east part of McLean county, on Deer 
creek, about six miles above ite mouth, three coals occur in a distance 
of eighty feet — the upper, two and a half feet, the lower, a thick coal 
strack at the bottom of the boring, repoiled five feet or more. But if 
this coal series should prove to be, as seems likely, from the thickness 
and bearings of formations, a continuation of the Henderson series, 
immediately below the Ohio river at that place, then this lower coal 
mast have increased in thickness above what it is in the Henderson 
shaft, or at the mouth of Panther creek, being, at the former place, on- 
ly four feet six inches ; at the latter, four feet two inches, provided its 
thickness, in the Deer creek borings, is correctly reported. The in- 
termediate coal is thin — only some one and a half feet — and lies not 
fex above the tmm coal, (eight feet.) 

•I had no Qitro-pruBside of sodium or other re-agent at t 
enoe of aulphuret of alkali, but the quantity of sulpliur pre: 
probable presence of sulphucet of sodium. 
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COAL JIEASUEES 

OJ Henderson, Daviess, Ohio, BntUr, Edmonson, Grayson, Hancock, 
and Breckinridge, and part of Warrsn couniies. 

The seciiou of the Upper Coal Measures, deaeiibed in the first chap- 
ter of the Report, ^ves an insight into a thousand feet of the Coal 
Measures of Henderson county. The same is shown on a large scale 
in the vertical diagram, No. 2. The remarks embodied in that part of 
the report, in regard to the equivalency of the Henderson coals, is all 
that can be said, at present, on that subject. 

The following is the chemical analysis of coal No. 20C, of the 
State collection, situated near low water of the Ohio rivra', at Hender- 
son: 

Total volii tile matter, o._^.- = -- 45,5 
Cofe, .,......-.-. 54.6 

100.0 
Moisture, - - - . . = - - • - ti.O 

Volatile combustible matter, 39.6 

Fixed cai'boB in coke, ....--_ 44.5 

Ashes, (gi-ey,) ._.....- 10. 

100.0 
In coMng it forms small manimillary excrescences. Coke of fair 
quality. 

As yet we have no analysis of the four and a half-foot coal, lying 
at a depth of from ninety-three to one hundred feet in the Henderson 
shaft. I subjoin, however, an analysis of a coal which will probably 
prove to be its equivalent: 

Total volatile matter, . . - - 44,5 

Coke, - - 65.6 

100.0 
Moisture, ■. 1 1 .5 

Volatile combustible matter, 33.0 

Fixed carbon m coke, ...---. 47.0 

Aslies, 8.6 

100.0 
The coal on Bliilf creek, above Cuidsville, ten feet below high wa- 
ter of Green river, at Cook's mine, is probably the southern extension 
of the same bed, rising in its southerly course up the valley of Green 
river. At this mine the coal measures four feet two inches. 
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At some locaiities there appears to be a thin seam of coal about 
twenty feet above this bed, but of no practical value so fitr as we have 
yet observed it. 

The next coal in the descending order is a bed from two and a half 
to three and a half feet thick, which comes in eighty-four to ninety- 
eight feet below the last, lying in the Henderson shaft, one hundred and 
eighty-five feet below the Ohio river. This is perhaps the bed whichj 
rising in a south-easterly direction, appears on the Horse fork of Pan- 
ther creek, in Daviess county, three and a half miles a little south of 
east of Owensboro'j on Mr. Sharp's farm, covered by shale containing 
fossil Productus and other shells, converted into iron pyrites. No 
analysis of this coal has yet been made. 

To the nest workable coal is one hundred and eighty-four to two 
hundred feet. This is perhaps the same bed which rises forty or fifty 
feet above the Ohio river, three or four miles below Owensboro', and 
known there under the name of the Bonharbor coal of Daviess coun- 
ty. This coal has the following composition at that mine: 

Specific gravity, 1.273 

Total volatile matter, 48.3 

Coke, ....-----•.. Gi.T 

100.0 
Moisture, - . 7.0 

Volatile combustible maUer, - - - - - - 4t.3 

Fixed carbon in coke, - 46.7 

Ashes, (liglit grey,) 5.0 

100.0 

A few inches of the upper part of the Bouharbor coal is slaty, 
hard, and close-textured, having a structure approaching to Caunel 
coal. By analysis this part of the bed yielded, 

Specific gravity, , - - 1.526 

Total volatile matter, - 38.0 

Coke, 62.0 

100,0 
Moisture, ....,-.,. 4.5 

Volatile combustible matter, -.-,-.. 33. 5 

Fixed carbon in coke, --.-,.- 37.0 

Asbes, 25,0 

100,0 
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It does not swell much in coking; forms a coke of fibrous structure; 
crackles in burning. This is a very inferior part of the Bonharbor 
bed, and should be rejected, as it will clog the grate with ashes. 

There is also about a foot or a foot and a half of this coal at the 
Bonharbor mines that is very pyritiferous, and should be rejected or 
only sold for burning lime or other such purposes; were this done the 
Bonharbor coal would bear a better reputation than it has at present. 

About thirteen feet above this coal is a thin coal, a foot or eighteen 
inches thick, which was struck in sinking the air shaft at the Bonhavhor 
mines; it was passed through in the IloUoway borings at about the 
same distance above the main coal. One hundred to one hundred and 
five feet below the main Bonharbor coal succeeds, in the descending 
order, a coal varying from thirteen to eighteen inches in thickness, 
which is just below low water mark under the Coal Plaven factory, 
and is five feet above low water above the head of French island, on 
the Indiana shore, two miles below Etitei^prise. It has the following 
composition: 

Total volaUle matter, 47.0 

Coke, - 53.0 

100.0 

Moisture, e.O 

Volatile combustible matter, 41.0 

Fixed carbon in coke, --..... 46.5 

Ashes, --.--..-... 6.6 

100.0 
Docs not puff up much in coking; throws out small mammilliary 
excrescences; coke of feir quality. 

The shales, both above and below this coal, contain considerable 
quantities of carbonate of iron. Interstratified in the shale, above the 
head of French island, is a band of dark bituminous, ferruginous, cal- 
carious rock, rich in fossil remains, amongst which the Spirifer fadger 
and Chonetes inesoloha are conspicuous. The strata, at low water, be- 
low the Coal Haven factory, in Daviess county, occupy the same geo- 
logical position; and it is probable that the coal in the bed of Green 
river, below the town of Livermore, in Ohio county, and the shales 
and iron stones in the bank at that landing, are of the same date. No 
coal is known below this for about three hundred feet, when a bed re- 
ported to be six and a half feet in the Holloway borings sets in under 
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a mass of one hundred and seventy-seven feet of shale, and overlying 
a great thickness of sandstone. It is sunnised that this may be the 
same coal which in Union county underlies the Wash creek shales, 
and overlies the Bethel Hill sandstones; but these are matters which 
can only be satisfactorily detemiained by the detailed geologico-topo- 
graphieal survey. If this supposition be correct then the French Is- 
land and Coal Haven eoal would occupy nearly the same position as 
the coal associated with the Chapel Hill sliales of Union county. 

The materials forming the Coal Measures in the northern part of 
Daviess and Henderson counties, being for seven or eight hundred feet 
soft and unresisting, they have suffered greatly from denudation; this 
is the reason why few or no hills or rocky bluffs are found on the Ohio 
river, for a long distance, from near Puppy creek, in Daviess county, 
to Henderson, and even a long distance below that place- In feet, 
this part of Kentucky, for many miles south of the Ohio river, pre- 
sents a continued succession of beautiful level and productive lands; 
based, for the most part, on a substratum of clay, and partaking, to a 
considerable extent, of the nature of the fine quaternary soil hereto- 
fore spoken of when treating of the Jackson Purchase. This soil is 
admirably adapted for the growth of maize and fine silky tobacco : 
specimens of this soil, from Daviess county, have been collected for 
chemical analysis, but it could not be placed in the haads of- the chem- 
ical assistant before his report had to be completed. I would only 
here remark, at the present time, with regard to the soils in question, 
that their ferUlizing properties are, for the most part, too severely tax- 
ed by a continued succession of exhausting crops, like corn and to- 
bacco. To keep it in good heart it is necessary that there should not 
only be a rotation of crops, but they should be every four or five 
years renovated by a clover crop turned in entirely, or, if the land 
can ill be spared for a season, be ploughed under after one cut of clo- 
ver-hay has been removed. 

The same causes which operated to produce this fine soil hiive also 
rendered the study of its geology difficult and obscure, from the 
scarcity of good natural sections; the soft material having crumbled 
away, tlie bassetting edges of the strata are concealed firom the scruti- 
ny of the geologist by the extensive debris that has overspread this 
country. In the high ground forming the sources of the Horse fork 
of Panther creek there are several out-crops of coal, covered by a fos- 
20 
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siliferous shale, and lying generally nndor the sub-soil. The bed is on- 
ly from twenty to twenty-four inches, where I have had an opportuni- 
ty of inspecting it, and cannot therefore be considered a profitable bed 
to work. 

At Squire Dugan's coal has been struck in his well, forty to fifty 
feet under a mottled limestone, very much resembling in appearance 
the limestone of Daviess ridge, in McLean county. The most im- 
portant bed of coal, hitherto observed in this neighborhood, in Daviess 
county, is in the forks of Panther creek, in a hill known as "Wolf 
Hill," on Mr. Brinning's farm. The out-crop is thirty to forty feet 
above the base of the hill, in the midst of soft shaly rocks both above 
and below it, and having a covering of about ninety feet of hill, most- 
ly composed of gi'ey shales, argillaceous and dark near the coal, and 
becoming lighter colored and more silicious towards the top, with yel- 
low ferruginous streaks. At the entry the coal measures twenty-eight 
to thirty inches. Mr. Hunter informs me that, including the soft coal 
at the bottom. Dr. Stevens' measurement made it thirty-four inches 
near the entrance, and tbirty-six inches one hundred and four feet in 
the drift, as the soft coal becomes harder in that distence, and the coal 
increases two inches in thickness. The bed runs nearly horizontally 
into the hill, with an undulating floor of fire-clay, which Mr. Hunter 
says flattens out fifty feet in the entry. This coal come out in good 
blocks, with a bright and dean surface. 

Two chemical analyses have been made of this coal, (No. 189 of 
the State collection;) the first t-aken from the drift soon after it was 
entered; the second from the face of the present entry after driving it 
one hundred and four feet into the hill : 
Specific gi-avity, ■■ 1.228 

Total volatile maUer, ■ - 44.8 42.4 

Coke, - 65.2 67.6 

100.0 100.0 
\st. %d. 

Moisture, 12.0 12.0 

Volatile combustible matter, - - . . 32.8 30.4 

Fixed carbon in coke, 64.2 56.6 

Ashes, 1.0 l.O 
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It forms a tolerably compact coke, with metallic lustre, some por- 
tions of which have a tendency to assume a remarkably crystaline 
structure. 

This is a bright pure coal, free from earthy matter, and richer in 
carbon than the average of the coals of the western coal field. It is 
one of the best coals for manufacturing purposes in this part of the 
basin. The only disadvantage it possesses is the considerable amount 
of imbibed moisture. There are a few thin lamiuEe of pyrites and hy- 
drous aluminate of silica {Pholerite,) in some of the joints, but on 
the whole, it is freer from sulphuretted impurities than the majority of 
coals. 

The exact position which the Wolf Hill coal occupies in the Coal 
Measures is, as yet, problematical, but it must be towards the middle 
of the series. In the same hill, twenty-seven feet above the main bed, 
is a black dirt, which no doubt marks the place of a thin overlying 
coal. 

One and a half miles north-east of Wolf Hill a coal, said to be 
twenty-six inches in thickness, is seen in the bed of a branch on John 
Watkina' farm; also, on John Boon's ferm. It is supposed to be the 
same as the main Wolf HUl coal. A coal of similar appearance, qual- 
ity, and thickness occurs also in a ravine on the Smith Fuqua farm, 
three miles south of Wolf Hill, and two and half miles from Miller's 
mill, on the south branch of Panther creek. It is covered by seven 
and a half feet of shale. At a height of fifty to sixty feet above, a 
sandstone is seen in place, about twenty-five feet below the top of the 
ridge. 

The wet and miry bottoms of South Panther, near Miller's mill, 
indicate the proximity of some considerable body of argillaceous shale 
in the neighborhood. Immediately under the mill on that creek seven 
feet of argillaceous shale are exposed, capped with ledges of sandstone, 
and resting on soft sandstones, visible in the bed of the creek. 

Two miles above Livermore, in Ohio county, a coal four feet four 
inches in thickness lies in the bluffs of Green river, seventy feet above 
the river. This coal is equivalent to that in Everly's ridge, shown in 
section elsewhere- in th^ report, and is covered, like it, with thick beds 
of sandstone. 

The coal exposed in a hollow a little further up Green river, and 
about a quarter of a mile back from the river at the Woodward bank. 
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covered with black shale, will probably prove to be a lower coal, wbich 
lies bere forty to fifty-five feet below the main coat. At present the 
levels, distances, and dip Lave not been ascertained with sufficient ac- 
cnracy to enable me to form a decided opinion. If so, it is a thinner 
coal than the main bed — probably about three feet sis or eight inches. 
The dislocation of the Coal Measures and uplift of the millstone grit 
and sub-carboniferous limestone, previously alluded to when treating 
of the geology of Muhlenburg county, must cross Green river not far 
from Livermore, since chert beds of the sub-caj'boniferous group are 
seen on the Herman ferry road, and limestones of the same date can 
be traced in the bed of a branch of Barnett's creek, two miles south of 
Wiliiam Field's farm, some of them having the peculiar structure and 
composition of hydraulic limestone. This rock may be recognized by 
its dark grey color and disseminated nests and veins of quartz. These 
calcai'ious rocks are dipping, at one place, south 20° to 25° east, at an 
angle of 35°. Amougst the shales overlying these rocks four inches 
of imperfect coal are interstratified. 

In the same vicinity, and for many miles along Bamett's creek, 
licks and saline efflorescences are observable; and on the middle fork 
a brine of some strength exudes. On testing the water of Mr. Wil- 
liam Field's stock well, a lai'ge quantity of sulphate of magnesia, some 
sulphate of soda, sulphate of the protoxide of iron, and a little chlo- 
ride of sodium and chloride of magnesium were found to be the princi- 
pal constituents. Two miles south of Mr. Field's, on Barnett's creek, 
some salt has been made. It is highly probable that borings of suffi- 
cient depth, put down near where the confines of the slope of the dip 
of the Coal Measures abut against the tilted strata of the sub-carbonif- 
erous rocks, would result in reaching productive brines. 

The saline efiloreseences contain the same salts that were detected 
in the above water. 

Lead ore is reported to have been found near the mouth of Slate 
creek in the early settlement of the county ; but I have not had an 
opportunity yet of examining that locality. It is not at all improba- 
ble that both lead and zinc ores may be discovered when the detailed 
survey is carried along the line of dislocation and uplift of the sub- 
carboniferous limestones of Ohio county, since there is, as heretofore 
remarked, a naiTOw belt of the same formation which bears lead ore in 
Crittenden county, Kentucky, and Hai-din county, Illinois. 
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On tlie east side of the range of millstone grit, noted as occumng 
in the divide between Barnett's creek and No creek, and two miles 
north-west of Hartford, a coal two feet eight inches in thickness has 
heen exposed by stripping off the soU and sub-soil. This coal has all 
the appearance and properties of the bed of coal on the confines of 
Christian county, and occupies, in all probability, the same geological 
horizon. Like these coals, it presents in the horizontal partings the 
woody fibre and charcoal appearance in great perfection, of the '■'reedy 
coals" of Mushet. It has a seam of three or four inches of coal-rash 
running through it. The dip is south 20° to 30° east. It rests on 
fire clay, and has a covering of about two feet of soft, schistose, argil- 
laceous shale and thin bedded sandstone, with impure, silicious, hydra- 
ted oxide of iron in the joints. 

On the south side of Rough creek, under the bridge at Hartford, 
one foot of coal is seen thicty-two feet above low water, covered by 
black shale resting on fire-clay, with ferruginous reddish grey shales, 
with bands and blocks of soft schistose sandstone disseminated. This 
coal is of good quality, but two thin to be worked by entties. 

A fine bed of coal crops out on the waters of Lewis creek, on Aus- 
tin's land, affording about five feet of clear coal, better suited for the 
use of the blacksmiths than any in the neighborhood. It has a roof 
of thick black shale, passing upwards into yellow ferruginous, schistose, 
silicious shales. It is probably the equivalent of No. 193, and the 
second coal in the descending order, in the Porter's landing section, to 
be hereafter given. This coal, preserving a thickness of four feet eight 
to five feet three inches, can be traced from one and a fourth to one 
and a half miles to the west, and two miles north-east. 

A good coal also bassets on William H. Hines' place, on the waters 
of Muddy creek, in Ohio county; four feet can be seen in the natural 
exposure; it may be still thicker if feirly opened under a regular roof. 
The out-crop is seventy-five feet below a sandstone capping the tops of 
the ridges ; the intermediate space is filled with argiOaceons shale, in- 
closing some fair samples of ironstones. One mile east of this a bed of 
coal, supposed to occupy the same geological position, is seen at Shanks 
and Monroe's spring. These localities are near one of the surveys for 
the air line of the Louisville and Memphis railroad. 

In digging Mr. Austin's well coal was entered at twenty feet down, 
supposed to be four feet thick; also in Mr. Harris' well, about ten feet 
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fi-'om the surface, and a thin coal of one to one and a half teet 
occurs at a spring one fourth of a mile east of the Four Mile 
house, on the Morganfcown road. 

A minute topographical survey made in Ohio county, from Porter's 
landing by these various localities, would not only determine the true 
geological position of those numerous out-crops of coal above mea- 
tioned, but unfold other important beds of coal, which there is reason 
to suppose both overlie and underlie the Austin coal. 

Between Harrison's and Cnlbertson's a sample of soil was collected 
for analysis, pecuhar for the luxuriant crops of herd-grass which it 
bears; the soil is also well adapted for corn, but, after a few yeara of 
successive crops of this grain, it is unproductive until sodded; sub- 
soiling and clover fallows subsequently turned in, would greatly im- 
prove such land. 

The approximate geological section obtained of the Green river 
bluff's, to the height of nearly three hundred feet, is instructive, and 
throws more light on the elements of the Coal Measures of Ohio coun- 
ty than any locality yet visited in that county. 

The only bed 
at present work- 
ed is the upper 
bed under heavy 
sandstone, at an 
elevation of two 
hundred and 
five feet above 
Green river, — 

Mr. Stephen 
Taylor works this 
to supply 
ply- 
ing on Green rlv- 



Shale? coiicaaled in slope. 



Near the top 
of a high ridge, 
one quarter of a 
mile west of this 

ction, heavy 
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SECTION OF TAYLOR'S COAL MINE— Continue il. 



Black ahoilit. 
Coal 4 feet 6 to 



Black b1 
Coal. 



pudding -3l 
Shale. 
' Coal. 



Colli — tbickcess m 



ledges of sand- 
stone are iu place, 
inclosing a kind 
of ferruginous 
conglomerate and 
some masses of 
limestone ; and 
one mile north- 
east, in a ravine, 
ledges of con- 
glomerate lime- 
stone crop out 
seventy feet a- 
bove high water, 
covered by shale, 
with silicious iron 
ore. Coal appears 
here in natural 
outrcrop in the 
bank of a branch, 
a few feet below 
the above lime- 
stone. 

In the east part 
of Ohio county, 
on the waters of 
Indian Camp 
creek, I had oc- 
casion to examine 
one of the most 
suspicious waters 
of this part of 
Kentucky, sup- 
posed by many 
to have caused 
the death of ma- 
ny cattle, with 
all the symptoms 
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of milk-sickness or trembles. Sulphuretted hydrogen, passed to sat- 
uration through this water, gave no indication of the presence of 
arsenic, lead, antimony, or any of th^e poisonous metals; but I 
found the water possessing strong astringent properties from the 
presence of sulphate of alumina and sulphate of the protoxide of 
iron, confirming the views heretofore entertained in regard to such 
waters, treated of at length elsewhere in this report. 

This water issues from near the level of a thin coal lying some 
twenty-five feet beneath the general surface of the farming lands of 
this part of Ohio county, covered by two to three feet of black shale. 
On the divide between Indian Camp creek and Welch's creek are heavy 
ledges of sandstone, and on the south-east slope below some hydrated 
oxyde of iron; this surface ore is, however, too silicious to be a good 
and profitable working ore. 

Naut's coal, two miles south of Morgantown, lies on the waters of 
Sandy creek, from ten to fifteen feet below the surface of the ground 
bordering on this branch. It is worked at present only by stripping. 
It is between three and four feet in tliickness, and is in good repute, 
not only with the blacksmiths of the neighborhood, but with those of 
Simpson county. It is probably one of the lower coals of the basin, 
rising to the surface towards the south-eastern confines of the western 
coal field. 

Russey's coal, on Big Muddy ereck, is supposed to be the same bed. 

No coal was struck in the distance of fifiiy-two feet, in sinking 
the public well at Morgmtown; the materia! passed through was chief- 
ly sandstone, some of which was h:ird and quartzose; impure lime- 
stone is also reported in this excavation. 

In the bank of Green river, at Woodbury, just below the conflu- 
ence of the two principal forks of this river, we obtained the following 
section: 
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LA 



Ttaia and (hick bedded Eand- 



Hard black ehale, with bands 
of sandalone down to lerel 
of Green riser, above lock 
and dam No. 4. 



There is, prob- 
ably, a workable 
bed of coal no 
great distaace be- 
neath the bottom 
of this section, 
occupying the 
place of the main 
Nolin coal, to be 
noticed hereaf- 
ter. 

Three miles a- 
bove the mouth 
of Barren river 
the first ledges 
of sub-carbonif- 
erous limestone 
emerge, as yet 
noticed, in a 
south-east course 
firom the forks of 
Green river. — 
This is in the 
north-west corner 
of WaiTen coun- 
ty, on the waters 
of Clay Lick 
creek, at Neigh- 
Jbors' farm. 



There is said to be a two-foot coal in Warren county, which shows 
its out-crop on Lost creek, and was also seen on Indian creek before 
the dam was constructed below the mouth of Upper Ivy creek, in the 
neighborhoocl of Young's. 

Limestone is in force on Swan creek, and can be found low down in 
most of the exposed sections on Ray's bianeh, the tops of the ridg<^ 
being capped with sandstones of the millstone grit series. At some 
localities in this vicinity the limestone has frequently a conglomerate 

21 
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or pudding-stone atrueture. Above this limestone, on the waters of 
Clay lick, seven miles above the mouth of Barren river, in Warren 
connty, some tolerably good iron ore, of the limonite variety, was ob- 
served. 

The blacksmiths of Bowlinggreen obtain some coal on the waters of 
Little Reedy creek, but I have not yet had an opportunity of exsimin- 
ing it. 

The ridges in the sontb-westem part of Edmonson county, which 
give rise to the waters of Little Beaver-dam creek, are composed of 
sandstone of the millstone grit. Passing to the east, an abrupt de- 
scent of one hundred and eighty to two hundred feet leads into a beau- 
tiful valley, based on the limestone of the sub-carboniferous group, 
watered by Alexander's branch. On the declivity the oolitic beds of 
the sub-carboniferous group are in place- 

In the immediate vicinity of the Chamelion Springs the Penti'emital 
limestone makes Its appearance a few feet above the level of the miner- 
al spring, the surrounding hills bei»g capped with sandstone of the 
millstone grit. 

The principal constituents of the waters of the Chamelion Springs, 
are, 

Small quantity of free sulphuretted hydrogen; 
Free carbonic acid gas; 
Sulphate of soda? 
Chloride of sodium; 
Bi-carhonate of lime; 
Bi-carbonate of magnesia, a trace; 
Sulphat-e of magnraia, a ti-ace; 

It is neutral to test paper. It does not appear to contain sulphuret 
of alkali, since nitro-prusside of soda produces no perceptible effect on 
the unconcentrated wat-er, and when boiled down until all the free car- 
bonic acid has escaped, and the whole of the carbonate of lime and 
magnesia is deposited and separated by filtration, no effervesence was 
observed by the addition of nitric acid. 

Where the water runs off over leaves and other vegetation three dif- 
ferent sediments subside — one is black, one purple, and the other 
white. The white sulphur water, near hy^ seems to contain less sul- 
phates but more chloride than the other spring, and deposits only a 
small light-colored sediment, 
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I also tested, paxtially, a sample of the chalybeate water owned by 
Mr. Swinuey, one and a half miles from the Chamelion Spiings, brought 
to me for examination. Its principal constituents are, 

Eree carbonic acid gas; 

Bi-carbonate of the protoxide of iron; 

Bi-carbonate of lime and magnesia ; 

Small quantities of chlorides, probably chiefly chloride of sodium. 

It has a slight oily looking scum, which collects on the surface, due 
to a film of petroleum. 

There is a feeble chalybeate water also on the Chamelion Spring 
property. 

Between this locality and Brownsville are alternations of sandstone 
and limestone, with a conglomerate resting immediately on limestone, 
within a mile of Brownsville. The conglomerate can be traced on the 
north side of Green river, between two and three miles, to a school 
house on the top of the hill, on the Litchfield road. From this point 
table land, resting on sandstones of the millstone grit, extends for 
eight miles in a northerly direction, when there is a descent to the val- 
ley of Nolin creek, of over two hundred feet; more than three-fourths 
of this is limestone, with some alternations of sandstone and chert. 
The bed of Nolin creek, near the northern confines of Edmonson 
county, is Pentremital and Archimedes limestone. 

Several beds of valuable iron ore sie interstratified with the fen-u- 
ginous shales in the sixty or seventy feet of the upper part of the sec- 
tion of the Nolin ridges. It ]& from th^ source that the Nolin Fur- 
nace was to be supplied with iron ore, but the death of one of the own- 
ers of the property prevented the continuance of the enterprise. 
There is also a valuable bed of workable coal in the same hiUs. 
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APPROXIMATE SECTION OF THE GEOLOGICAL I'ORMA 

TIONS OF THE NORTHERN PART OF EDMOKSON 

COUNTY, ON WATERS OF NOUN CKEEK. 




chiefly filled with marly 
Bliales, wilh perhaps Boms 
ttiin intercalations of lime- 



The black shale, 
with carbonate of 
iron, lying be- 
tween two hun- 
dred and two hun- 
dred and twenty 
feet above Nolin 
creek, is proba- 
bly the equiva- 
lent of the shale, 
including ore, no- 
ticed as occur- 
ricg 00 Green 
liver, below its 
confluence with 
Barren river. It 
occupies, moreo- 
ver, nearly the 
same geological 
horizon, with ref- 
erence to the dis- 
tance above the 
upper grey lime- 
stone, that tlie 
fosailiferousai^il- 
iron ore 
does, situated a- 
bout a mile to the 
north-west of the 
section here giv- 
en. At that lo- 
cality considera- 
ble carbonaceou& 
matter is dissem- 
inated, and the 
ore bed is over- 
laid by a Gchis- 
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APPROXIMATE SECTION IN EDMONSON CO.— CoctinuM. j 



Lower bufi' and yellow lime- 



Space, with marlj shale? 



nedea and Fentremilal 
;stone in the bed of Da- 
s' branok of Nolin creek. 



veiy similar in 
ppearance to 
that covering a 
coal on Daviess' 
branch. 

These observa- 
tions have led to 
the inference that 
a bed of coal may 
possibly be found 
in some portions 
of Edmonson 
eountyunderthis 
upper bench of 
sandstone, when 
the country 
comes to be sur- 
veyed in detail. 

The middle ore 
bed comes in a- 
bout twenty-five 
or thirty feet a- 
bove the fossilif- 
erons iron ore 
and shale, which, 
with some dis- 
iseminated shaly 



matter, is two feet thick; and another six-inch bed of ore skims the 
tops of the highest points of the ridges, some ten to fifteen feet higher 
in the section. 

Only an approximate analysis has heen made of one of these ores, 
which is essentially a carbonate yielding 54 per cent, of protoxide of 
iron, equal to 41.1 per cent, of metallic iron. 

A remarkable feature in the geology of Edmonson county is wit- 
nessed at the mouth of Dismal creek, between two and three miles east 
of north, of, the above section. One hundred and fifty-five feet of 
pebbly sandstone and conglomerate appears here in vertical escarp- 
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meat, (see plate No. 6,) resting on Archimedes limestonej similar to 
the rocks at the base of the section just presented, and occupying, 
therefore, the place of the alternations of limestone, sandstone, chert, 
marly shales, and coal of that section, We are led to infer, &om this 
local modification of the order of superposition, either that the hori- 
zontal continuity of the strata of deposition was iatorruptod at the 
mouth of Dismal creek, and some very local cause operated to pro- 
duce an entirely different sediment from that acciimulatiog to the 
south, or, what is perhaps more probable, powerful local currents, 
sweeping over this point, first earned away some one hundred and fif- 
ty feet of the original material forming the ocean's bed, the denuded 
space being subsequently filled in with sand and gravel, when the 
force of the rushing waters was in some measure retarded. The very 
local position of the conglomerate, at the base of our Coal Measures, 
and its prevalence in the vicinity of the principal water courses, in 
valleys along which we might expect ancient currents to have been 
directed, lends probability to this latter conclusion. It is to sim- 
ilar causes that I am disposed to attribute the fact that the lower coal 
beds are often irregular in thickness, or entirely cut off, in the imme- 
diate vicinity of the conglomerate. Such strong etin'ents were un- 
doubtedly established by extraordinary upheavals, and changes taking 
place at that period in the bed of the ocean. These disturbances and 
denuding causes also explain those abrupt attenuations sometimes no- 
ticed near the conglomerate, particularly where the strata are thrown 
into anticlinal folds. At several localities in this neighborhood coal 
naptha, or petroleum, oozes from near the place of one of the coals of 
this part of Edmonson county, which, after becoming inspissated, 
forms a kind of consistent mineral pitch or coal-tar. It yielded, by 
approximate analysis, as follows : 

Specific gi-avity, - 1.362 

Total volatile matter, -.....--. B9.t 
Coke, _ - . . . 40.3 

100.0 
Moisture, ......... 0.0 

Volatile combustible matter, -.,-... 59.7 

Fixed carbon, 14.3 

Ashes, ......... 26.0 

100,0 
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Two coals taken fionx different localities whence this mineral pitch 
occurs yielded, 

Specififi gravity, - 1.291 

Isl. 2d. 

Total volatile matter, . - 40.0 45.2 

Coke, {unchanged,) ------- 60.0 64.8 



100,0 100,0 



Moisture, . - - 

Volatile combuatible matter. 
Fixed carbon. 



37.0 


35. 5 


40.0 


53. 8 


20.0 


5.0 



100.0 100.0 

On the south side of the ridge dividing Nolin Irom Daviess' branch 
coal-tar oozes from under and out of a five and a half foot (5i) coal, ex- 
posed in a good natural section, forty-five feet above a dark grey lime- 
stone, and sixty feet under a bench of sandstone; also on the north 
side of the same ridge, fcom under ledges of sandstone. Here no 
coa] is visible, but it is probably the place of another bed of coal. 
Twenty feet above a cliff ot conglomerate, and probably on the same 
geological horizon as the last mentioned locality, on Mr. Morris' prop- 
erty, in the western part of Edmonson county, near the head of Buf- 
falo creek, the same material percolates from the earth. 

From the frequent occurrence of this material in Edmonson county, 
1 am disposed to think that coal, suited to tbe production of burning 
and lubricating oils, and Paraifine or paranapthaline, may be found by 
a minute survey. The crude material, when freed from adhering 
eartiiy impurities, is used by the inhabitants for greasing wagons, 
pitching boats, and other such purposes, since it can be collected both 
in tbe liquid and solid form. 

The lowest bed of "mountain ore," lies forty to fifty feet above 
the grey limestone measures, with d^seminated shale, three feet five 
inches, to four feet six inches. It is rather more earthy than tbe mid- 
dle bed, twenty to thirty feet higher in the hills. This bed, with dis- 
seminated shale, is some two feet thick, and the top hill ore, ten to fif- 
teen feet higher in the section, is only four to six inches thick. The 
lowest of these beds lies fifteen feet above a bench of sandstone, but, 
until accurate levels are carned^over the county,, by the detailed swr- 
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vey, it is difficult to say whether this is the upper or lower bench of 
sandstone; if above the upper bench, then there is one more ore bed 
than is represented in the provisional section heretofore given. 

Judging from the strike-line and dip of the formations on Nolin 
and Buffalo creeks there are doubtless outrcrops of both coa! and iron 
ore to be found on Bear creek, but these I have not had an op- 
portunity of investigating. The best soil of the table land of Ed- 
monson county supports a growth of white and black oak, hickory, pop- 
lar, and dogwood. The second rate table land soil is indicated by a 
growth of "spotted" red oak, Quercus coccinea? These table land 
coal measure soils, may be considered the prevalent soil of Edmonson 
county, being much more extensive than the bottom lauds, which derive, 
locally, a portion of their ingredients from the intercalated beds of sub- 
carboniferous limestone that crop out at the base of the hills. The 
Edmonson county soils are well adapted to the growth of flax. They 
also produce good crops of small grain and fine tobacco; they are not 
BO well suited for corn crops, which soon exhaust them. 

Sandstone, suitable for hearthstones, crops out a little above Daviess' 
branch, lying in beds from six inches to two feet, and dipping from 
1° to 2° south, 80° east, which assumes, however, a much higher angle 
of some 10° further down the branch, where there is a local wave of 
the strata. 

On the waters of ButEiio atid Calloway creeks, beds of hydrated 
brown and yellow oxide of iron occur, apparently of good quality, but, 
as these have not yet been fairly opened, I am unable, at present, to re- 
port particularly in regard to them. 

High cliffs of conglomerate, 150 to 1,70 feet in thickness, resting on 
limestone, similar to those on Dismal creek, occur on the head waters 
of Buffalo, at the base of which issues the "Big Spring," giving origin 
to that creek; and flowing off over buff beds of Archimed^ and 
oolitic limestone. 

Thirty-five feet under this comes in a bed of black shale and fire- 
clay which lies in the bed of the creek. The black shale has been mis- 
taken for coal. It is possible that between the shale and fire-clay there 
may be a bed of coal of a few inches in thickness, equivalent to some 
of the thin coal seams found in the vicinity of Stevensport, in Breck- 
inridge county; but it is improbable that any bed of coal of practical 
value will be discovered as low down in these hills. 
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The conglomemte can be traced, in a direction west of south, to the 
descent from the table land down to Green river. 

On the south side of Green river the platform of limestone, forming 
the, descent into the Mammoth cave, is two hundred and thirty-two feet 
above Gireen river. 

The entrance to the cave, being thirty-eight feet lower than this bed 
of limestone, is one hundred and ninety-four feet above Green river. 
In the above two hundred and thirty-two feet, there are several heavy 
masses of sandstone, viz: at one hundred and twenty-five, one hundred 
and forty-five, one hundred andfifty, one hundredand sixty, and two hun- 
dred and fifteen feet, but it is probable that most of these have tumbled 
from higher positions in the hill, as no alternations of sandstone have 
been observed at these levels in the cave. Trom an elevation of from 
two hundred and forty to two hundred and fifty feet, the prevalent rock 
is sandstone without pebbles, which can be seen extending up to three 
hundred and twelve feet to the foundation of the Cave hotel. The 
united thickness of the limestone beds on this part of Green river, is 
about two hundred and thirty feet, capped with eighty feet of sand- 
stone. About midway of the section on this part of Green river, 
are limestones of an obscure oolitic structure, but no strue oolite 
was observed. Many of these limestones are of such a composition 
as to be acted on freely by the elements of the atmosphere, which, 
in the form of nitric acid, combine with the earthy and alkaline bases of 
calcareous rock, and give rise to the formation of nitrates, with the 
liberation of carbonic acid; hence the disintegrated rubbish of the 
caves yields nitrate of potash after being treated with the ley from 
ashes and subsequent evaporation of the saline lixivium. The won- 
derfully cavernous character of the sub-carboniferous limestones of the 
Green river valley, and, indeed, of these particular membera of the 
sub-carboniferous gi'otip, throughout a great part of its range in 
Kentucky and Indiana, is due, in a great measure, to this cause, to- 
gether with the solvent and eroding effects of water charged with car- 
bonic acid. The "Rock-Houses" frequently encountered both in this 
formation and in the limestones of Silurian date, are produced by 
similar causes; the more easily disintegrating beds gradually crumbling 
away, while the more dui-able remain in overhanging ledges. 

By the oxidation of other elements, sulphates of oxide of iron and 
s result, which, by double decomposition, with carbonate of limpj 
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give rise to the formation of gypsum, which appears io the fonn of 
rosettes, festoons and various other imitative forms on the walls and 
ceiling of the caves. Crystallizationa of sulphate of soda, and sul- 
phate of magnesia are not uncommon, both in some of the caves and 
in sheltered situations under shelving rocks. 

A few fossil brachiossse and polypiferee occur in the limestone of this 
part of Green river, but they are by no means abundant. 

These cavernous Jimestones of the s«b-cavbonifei'ous group overlaid 
by sandstone, which is occasionally pebbly, extend to the line of Bar- 
ren and into Hart counties. 

In Grayson county a tongue of the" Coal Measures stretches away to 
the east, forming an irregular offeet from the general contour of the 
western coal basin, as it sweeps round from Green river, in a general 
northerly coui^e, towards the Ohio river, extending even on to the 
waters of Houndstone creek, in the north-western part of Hart county. 
The GraysonBprings issue from tissures, in the Archimedes andPen- 
tremital limestones. In a level area of about one and a half acres, be- 
fore the grass was sown, Mr. Clarkson says he counted one hundred and 
twenty-six springs. An amphitheatre of hills about eighty feet in 
height, surrounds this area on the south-west, south and south-east, with 
a beautiful grassy slope descending towards the various outbursts of 
mineral water. These are known by different names, the most irapoi'- 
tant of which I tested with various chemical re-agents at the fountain 
head. 

The "Centre Spring" had a tempei'ature of ()2° F., the air being Tfi'^ 
F. at the same time. I found it to contain: 
Free sulphuretted hydrogen; 
Free carbonic acid; 
Bi-carbonate of lime; 
Bi-cai'bonate of magnesia; 
Chloride of magnesium; 
Chloride of (sodium?) 
Sulphate of magnesia; (epsom salts) 
Sulphate of (soda?) 

Nitro-prusside of sodium gave oiil\' a fdint ii'aee of sulphnret of 
alkali. 

The "Macatiue Spring" contains the same ingredients, but the chlo- 
rides are more abundant than in the "Centre Spring." The sediment 
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on the sandstone rock with which this spring is walled np, is ol' a deep 
pink purple. 

The "Moreraan Spring" has about the same quantity of cliloiides m 
the Centre Spring, but the free sulphuretted hydrogen and carbonic acid 
are more abundant and escape more freely. 

The "Stump Spring" is one of the strongest of the springs, both in 
sulphuretted hydrogen, sulphates and chlorides. 

It has been the impression that these mineial waters contained proto- 
cai'honate of ii'on. No indication of this metal, either in the state of 
protoxide, or peroxide, could be detected in the unconcentrated waters, 
either by hydro-sulphuret of ammonium, ferrocyanide of potassium, 
gallic acid, nutgalls, or ammonia. Indeed iron and sulphuretted hydro- 
gen are incompatable, except in an acid solution, and even in this case 
sulphur is rapidly precipitated if the iron exists in the state of sesqui- 
oxide during its reduction to protoxide. The sediment in the Moreman 
and Stump Springs is white. This white sediment, when treated with ni- 
tric acid, gave a copious precipitate, in neutral solution, with oxalate 
of ammonia, a whitish preeipiiato with acetate of lead, and a white 
precipitate with nitrate of baryta. It is probable that it is originally 
a sulphuret of calcium, which, after oxidation or treatment with nitric 
acid, becomes sulphate of lime. The solution of this sediment also 
gave evidence of the presence of magnesia by the crystalline precipi- 
tate produced by the addition of phosphate of soda and ammonia. 

The medical properties of these waters are diaphoretic, aperient, and 
anti-scorbutic. To pronounce on their effects on the glandular sys- 
tem, which depends principally on the presence of iodine and bro- 
mine, it would be necessary to evaporate several gallons of the wa- 
ter nearly to dryness, and remove the earthy salts with pure carbon- 
ate of potash and alcohol, before applying the appropriate re-agents 
to determine the presence of these elements. This is a tedious and 
delicate operation, which can be accomplished satisfacterily only in a 
laboratory, and with a plentiful supply of the water at hand. 

The peculiar qualities of these mineral waters; the beautiful location 
of the springs; the taste with which the grounds are laid off, together 
with the extensive and comfortable arrangements of the establishment, 
and the accommodating disposition of Messrs. Clarkson & Hemdon, 
proprietoi'S, render the Grayson Springs a place of great attraction to 
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invalids in search of health, as well as those (desirous of seeking amuse- 
ment and recreation in an agreeable summer retreat. 

The EncriniM beds associated with the Archimedes limestone, und.er 
the Catholic chapel, are rich in remains of crinoidea, one of which 
is figured and described by Professor L. Yandeil in the July num- 
ber of SUliman's Journal, page 136, under the name of Adocrinus 
Shumardi 

On the waters of Gilden's run,, a branch of Little Clifty, on land 
owned by Robert Good, there is a mineral spring containing the same 
ingredients as the Grayson Springs, and close by is a chalybeate water, 
containing, besides proto-carbonate of iron, some sulphates, but no free 
sulphuretted hydrogen. 

The Reedy Hills, in the south-west part of the county, dividing the 
waters of Bear creek and Canoy creek, are, propably, the highest 
ridges in this county. They are composed chiefly of sandstone, with 
marly shales and limestone at theii' base, on the east side, known more 
particularly as the "Caney Ridge." These marly shales have been a 
great resort of buffalo in early times, and the cattle and deer, in the 
first settlement of the country, licked enormous holes into the bank 
at various places — no doubt owing to the picsenee of certain saline 
matter in these deposits. No very good exposures have yet come un- 
der my observation in these ridges, but, so far as I have seen, there is 
a great analogy in their formation and those hitherto described on the 
waters of Nolin creek and Daviess branch, leading me to suspect the 
occurrence of equivalent coal beds, and perhaps ore also, as ochreous 
shales were noticed in some of the ravines; but whether the coal and 
ore are of workable thickness, and of good quality, remains to be de- 
termined. Those out'Crops of coal which I have as yet seen on the 
waters of Caney, are only from eighteen to twenty-two inches thick; 
one of these was a very hard, black, slaty coal, eighteen inches thick, 
somewhat similar in appearance to the Breckinridge coal. 

The upland of this part of Grayson is better adapted for grazing 
fiirms than for raising corn, which succeeds much better in the more 
calcareous soil overlying the sub-carboniferous limestone and mai'ly 
shales that crop out in the low grounds. Wheat, however, grows well 
on the new ground. On Mr. Hay's upland farm wheat weighing six- 
ty-six pounds to the bushel was raised. 

Large masses of hydrated oxydo of iron were observed on a hill on 
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the waters of Clifty, in Grayson county, on the property of Isaac 
Craig. A good deal of this surface ore, where it lies in connection 
with sandstone towards the top of the hill, is somewhat sUicions, bnt, 
as the Archimedes limestone comes out a short distance below, in the 
same hill, there is reason to believe that the ore will improve when the 
banks are lairly opened, and may very likely be traced into fissures of 
the underlying limestone, since surface ore is visible over one hundred 
to one hundred and fifty acres of ground, with a uniform bearing ; at all 
events this locality is well worthy the attention of those wishing to 
embark in the iron business. 

The falls of Rough present a very interesting exposure of highly 
fosailiferous Archimedes and Bncrinital beds, affording also a great va- 
riety of well preserved corals, allied to the genera Gorgonia, Retapora, 
Fmestella, ^c, overlaid by thin-bedded sandstone, thus: 

Feet. Inches. 

Brown, yellowish, grey, thin-bedded, schistose sandstone, - 4 6 

Compact, light-brown and greenish -grey Archimedes limestone, 

and other fossils, -------- 2 6 

Dark shales, with thin layers of Spirifer and Archimedes lime- 
stone, 3 

Compact, rough -surfaced, brownish -grey Spirifer limestone, con- 
taining fish teeth, and a lyra-shaped reticulated coral, 9 to 10 

Dark shale, 4 6 

Dark grey earthy limestone, alternating with thin layers of dark 
shale, full of reticulated corals, Encrinites, Archimedes, and 
Productus, 4 

Dark light-grey limestone, containiBg Encrinites, Archimedes, 

and other corals, extending to low water of Rough creek, - 1 



The beds between two and five feet above low water are the richest 
in Encrinites; Spirifers and other brachiopods) are most abundant in 
the layers between nine and ten feet above low water, associated with 
Agassisocrinus conicus, and teeth of sauroid fishes. 

One and a half miles south-east of the falls of Rough, a two-foot 
coal occurs high In the hills, on the property of Mr. McClairen, about 
two hundred and sixty feet above Kough creek, thus — the numbers 
representing the height at which the rocks were found cropping out in 
the hills above Rough creek : 
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Feet. 

348. Summit level above the coal bank. 
280. Sandstone, three feet thick. 
274. Dark schistose shale, Ihree feet thick. 
271. Black sheety shale, two feet thick. 
269. Coal, two feet thick, dipping N. 60° W. 
267. Fil'e-clay, two feet seven inches. 

230. Green and grey marly shales, nnderlaid by upper buff limestone, 
201, White l!mest^>ne. 
176, Lower buff limestone. 
1 1 1. White hmestone. 
7t. Oolitic limestone. 

15. White limestone in bed of Pleasant run, 
0. Archimedes and Encrinilal limestones, as in previous section. 

At Smith's spring a coal lies some fifteen feet higher than at Mc- 
Clairen's, with solid ledges of sandstone five feet above it. It is prob- 
able that both coals occupy the same geological position. 

Several outrcrops of thin coal occur on the headwaters of Rock 
lick creek and Panther creek, from six to eighteen inches thick; also, 
on Tar creek. On the latter stream there is also an oozing of coal-tar, 
which will, according to Mr. Ryan, sometimes yield nearly a barrel in 
twenty-four hours. It hardens by exposure into a tough, pitchy 
substance like that heretofore described as occuning in Edmonson 
county, on the waters of Nolin. The same substance percolates from 
the lower pai-t of the sandstone cliff at the Tar Spring, in Breckin- 
ridge county, and several feot of the equivalent sandstone further 
down the railroad is saturated with it. At the base of this cliff a, 
milky looking mineral water issues, containing 

Bi-carbonate of lime and magnesia; 

Sulphates of (soda, magnesia, and lime?) 

Chlorides of sodium and magnesium, in small quantity. 

The celebrated Breckinridge coal mine lies from three to four miles 
west of south from these Tar Springs, in the edge of Hancock and 
Breckinridge counties, and between eight and nine miles from Clover- 
port, on the Ohio river. The height of the ridges in the neighbor- 
hood of these mines are from four hundred and twenty -five to four hun- 
dred and sixty feet; the Breckinridge coal lying about ninety-five feet 
under the summits of the main ridges. The dip is west from three or 
four inches to one hundred feet, or from thirteen to twenty-one feet in a 
mile. The coal vaiies in thickness from three feet six inches to twen- 
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ty-two inches, and runs down, I understand, in some places as low as 
sixteen inches. At the face of the coal, in rooms leading from entry 
No. 8, where I had an opportunity of measuring it, I found it to be 
from thirty-one to thirty-two inches. The roof is a brown sandstone, 
with coaly and ferruginous matter irregularly disseminated. Locally 
a few inches of shale intervene between the coal and sandstone; the 
floor is fire-clay, with a thin Imnd of ironstone running in it three or 
four inches below the bottom of the coal. 

The coal has a wonderful degree of compactness and tenacity, so 
that it is difficult, even with a ponderous hammer, to elFect a cross 
fracture; though it splits with tolerable facility in the direction of the 
lamination. The splinters flying from the fracture are exceedingly 
sharp, so that they cut the flesh wherever they strike feir. These 
properties enable it to stand handling and atmospheric agencies with 
as little loss as any coal that Las come under my observation. 

Numerous remains of fossil Lepidodendron may be observed on the 
surface of the horizontal partings, which are often coated with thin 
laminae of iron pyritos. So frequent is the occurrence of the com- 
pressed remains of leaves and limbs of these arborescent Lycopodiaese 
in the very substance of the coal itself, that but little doubt i-emains 
in my mind that the peculiar chemical properties of this coal, and its 
consequent adaptation to the production of certain oils, benzole, and 
coal wax, &c., are due to its having been chiefly derived from forests 
of Lepidodendrons and resinous trees. 

It has been supposed that a bed of bituminous coal, four to fire feet 
in thickness, lies some one hundred feet below the Breckinridge coal, 
equivalent to the main Hawesville bed. Of this I have, at present, 
no evidence. Until the detailed geologico-topographical survey has 
been carried over this part of the State, I could not decide positively 
on this subject; but my impression is, so iai' as I have yet explored 
the country, that the Breckinridge eoal will be found to occupy a geo- 
logical position inferior to the Hawesville, or it may possibly be its 
equivalent;, if inferior, then it seems to be represented, on the Ohio 
river sections, by one of those imperfect coal seams ("coal dust") lying 
there, from sixty to one hundred feet below the main Hawesville coal. 
I have been led to this conclusion from approximate measurements 
made from certain limestones to these different coals. The provisional 
section on diagram No. 4 gives m}' present views in regard to the 
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order of superposition of the different strata and i 
Breckinridge and Hancock counties, wMeh I submit as a temporary 
suggestion for further elucidation of these depoaits, with this remai'k, 
that there is one space in the section, as yet problematical, both as to 
thickness and lithological character, i. e., the space above the Tar 
Spring sandstone, and under the marly shales below the slide at the 
Breckinridge mines. That space, doubtless, contains a coal, but in 
all probability not of workable thiclmess — as I know of no instance of 
the existence of a workable coal below the above mentioned shales and 
overlying limestone which are in place in the cut of the railroad between 
the Slide and the Scale House- The Breckinridge coal will, probably, 
prove to be the lowest ioorkabh eoal on the eastern side of the basin. 
It is in clearing up and solving just such important, practical, geologi- 
cal problems as these that the State is to derive so much benefit from a 
thorough detailed survey of its coal fields. 

In the hills in the neighborhood of Ilawesville, I obtained tolerably 
satisfactory sections of two hundred and seventy feet of the strata 
overlying the main Hawesville coal, which show four beds of coal ; 
the first above the main Hawesville coal, being nineteen inches thick, 
the second eight inches, the third sixteen inches, the fourth thirty-five 
inches. None of these coals correspond either in quality of coal, 
thickness, roof or position above the sub-carbonifeious limestone, to the 
Breckinridge coal. 

Sections obtained at the Reverdy and Lemon eoal banks, and borings 
made under the Cannelton coal have made us acquainted with one 
hundred and ninety feet of the strata underlying the main Hawesville 
bed, in the immediate valley of the Ohio, showing one bed of coal of 
ten inches, and two "coal dusts" of eighteen and twenty inches each. 
The space between the eighteen-inch eoal dust and the limestone un- 
derlying the conglomerate is within a few feet of the distance between 
the Breckinridge coal and an apparently coiTesponding limestone; 
hence the inference which has led to consider this to be probably the 
place of the Breckinridge coal. 

In a former part of this report I had occasion to bring forwai'd proof 
of the denudation of carboniferous strata in the vicinity of conglom- 
erate. 

Half a mile above Hawesville fifty feet of conglomerate presents 
itself near the base of the hills, affording evidence of currents flowing 
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in the course of the bed of the Ohio valley, which may lend proha- 
bility to the idea of these "coal dusts" being either eroded coal beds 
swept by these currents, or the debris of coal beds re-deposited not far 
from their original position. 

The following is an average of four analyses of the Breckinridge 
coal: 
Specific gravity, -,.-.--- 1.339 

Total volatile matter, 63.87 

Coke, (unchanged in form,) 36.13 

100.00 

Moisture, 1.44 

Volatile combustible matter, --.... 62.40 

Fixed carbon in coke, ...-.-. 28.20 

Asbes, (fawn colored.) 7.96 

lOO.OO 
The Breckinridge coal exceeds, in the amount of volatile matter, 
any coal which has yet been analysed from Kentucky — containing 
even more than the Hillsboro coal, of Nova Scotia, or the Cuba As- 
phaltum; and an analysis of Breckinridge coal recently sent me from 
the mines, gives, within a fraction of a per cent., as much volatile mat- 
ter as the Boghead coal, of Scotland, hitherto considered the most pro- 
ductive in oily and waxy products. 

The experiments which we have made upon the Breckinridge coal 
prove, however, that not only the amount of volatile matter varies 
very much, but also the nature of the volatile products vary with the 
degree of heat employed, and the rapidity with which that heat is ap- 
plied. If the heat is moderate and gradual, the quantity of the liquid 
hydro-carbons or of oily products are greatly increased, at the expense 
of the permanent gaseous carburetted hydrogen. 

By operating on half a pound of the Breckinridge coal at low and 
very gradually increasing heat, we obtained, 

Ounces. Gfammes. Per cenl. 

Of crude oils, 3.25 = 77.20 — = 30.6 

Ammoniacal liquid, .50 ■= 14.97= 5.4 

The crude oils, by standing, separated into two distinct products, of 
different specific gravity — a light oil of deep red color, having a boil- 
ing point of 198°, weighing two ounces; and a gelatinous or crystal- 
line mHBs of the consistence of magilp, weighing 1.25 ounces. This 

2S 
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last contains an oil, (naphthaline?) and a waxy product, either i 
or paranaphthaline — most likely the latter; but we have not yet had 
time thoroughly to investigate its properties or composition. The total 
amount of crude oils which this coal yielded, from an experiment even 
on this small scale, would be equal to a little over one hundred gallons 
to the ton of Breckinridge coal of two thousand pounds. 

By simple distillation the light oil (eupion) can be partially purified, 
and subsequent treatment with sulphuric acid, caustic potash, and re- 
distillation render it almost colorless; it has the odor of naptha, is 
very limpid, and can be burned in lamps with high chimneys and good 
draft. 

In connection with this subject I would here remark, that though 
we know, from having detected unequivocal organic structure in coal, 
by aid of the microscope, that it is derived from wood, so that we can 
even, in some instances, refer to the very tribe of plants from which 
it has been produced; and though we are acquainted with the ultimate 
elements of which the coal is composed, and numerous proximate prin- 
ciples which can be extracted from co:^l by causing these elements to 
unite in different proportions, by various modes of destructive distilla- 
tion, and other chemical processes; and though we can trace certain 
analogies in the changes which moist vegetable matter undergoes, be- 
fore our eyes, by smothered combustion, or by exposure to an elevated 
temperature, under pressure and out of contact of air, still we have a 
great deal to iearn, both from chemistry, fossil botany, and geology, 
before we can understand fully the precise changes which have talien 
place. How such a vast amount of vegetable organisms can have accu- 
mulated; how much of the multiplicity of shades of difference discov- 
erable in the composition of coals, and the infinite variety in the 
quantity and quality of the proximate constituents they yield, is at- 
tributable to peculiarities in the various extinct genera of plants irom 
which they have been derived; how much is due to modifications in 
the lossilizing process, and how much to tempei-ature, particularly 
when we can obseiTe very decided and remarkable local differences in 
chemical composition in the same bed of coal, even in abort distaniii^s 
along its range. 

The following is an analysis of the main Hawesville coal, specimen 
taken from the new entry made by the Messrs. ITawea, of Hancock 
countv : 
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Specific gravity, 1.397 

Total volatile matter, 47.0 

Coke, (swells up slightly in coking, with a slight disposition to cake.) - 63.0 

100.0 
Moisture, 8.0 

Volatile combustible matter, 39.0 

Fixed carbon in coke, -...,.„ 46, o 

Ashes, (white,) - 7.0 

100.0 
For rapidity of ignition this coal takes a high rank, bringing a boil- 
er into steady action in about half an hour. For completeness of com- 
bustion, or freedom from waste in burning, it takes rank fai above the 
average of coals, leaving only about 6.5 to seven pounds of unburnt 
coke in tho grate, when, under the same civcomatauces, Pittsburg coal 
leaves over nine pounds; Cumberland coal over forty-three pounds, and 
Beaver Meadow from one hundred and seven to one hundred and 
twelve pounds. For masimam rapidity of evaporation it also ranks 
above the average of coals, converting into steam, in one hour, 15.5 
cubic feet of water, while Pittsburg coal, under the same circumstances, 
only evaporated 10 cubic feet, and Beaver Meadow 13.47 cubic feet. 
In consequence, however, of the amount of fixed carbon being several 
per cent, below that in the Pittsburg coal, it fells below that fuel in 
evaporative power, under equal weights, i. e. one pound of Hawesville 
coal will evaporate 7.34 pounds of water at 212'^, while one pound of 
Pittsburg coal wOl evaporate 8.2 pounds. 

An abrupt dislocation and fault of the Coal Measures between the 
upper and lower Ti-abue entries, elevates the main Hawesville coal ab- 
ruptly from sixty to seventy feet. This up-cast, together with the 
north-westerly dip of the measures, brings the main coal, approximate- 
ly, from eighty feet, which is above low water at the Trabue entry, to 
one hundred and seventy feet above the same level at the upper Tra- 
bue entry, while at the Cooper entry it is fifty-five feet; about thirty 
feet? at the Mahan & Tyler entry; thirty feet below low water at the 
New Hawes entry ; and seventy to eighty feet below low water on the 
Indiana shore, near Judge Huntingdon's residence, where the nineteen- 
inch coal, overlaid by black shale, lies within five feet of low water. 
Above Hawesville, at the Reverdy entry, the same bed is elevated 
one hundred and eighty-three feet above low water, and at the Lemon 
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entry, a little higher up, on the Indiana side, it is one hundred and 
ninety feet, and two hundred and fourteen feet at a cliif, (in Mockasin 
ti'ack ridge?) about half a mile still farther up the river; at Cannel- 
ton it is one hundred and sixty-five feet above low water. 

At these different openings the coal varies from two feet and a half to 
three feet ten inches or four feet. It has usually a roof of sandstone, 
with interpolations of shale ("grey metal,") which passes, however, 
locally into indurated argillaceous shale, in this respect corresponding 
with the Bell coal of the Tradewater coantry, in Union county. By 
approximate measurement it lies from one hundred and foity to one 
hundred and fifty feet above the top of the conglomeratcj and about 
two hundred feet above the limestone underlying the conglomerate in 
this space. As previously remarked, no workable coal has yet been de- 
tected in the immediate vicinity of the Ohio; only two "coal dusts" 
of eighteen and twenty inches each, and a ten-inch coal, the interven- 
ing spaces being from forty to sixty feet. One, or perhaps two, of 
these will, I believe, be found to be workable beds, followed in the line of 
dip further within the coal field, and even along the stiike-line, re- 
mote from the course of the currents which swept locally over these 
Lower Coal Measures, and ultimately transported the coarse sand and 
pebbles which went to form the conglomerates. 

In the two hundred and ten feet of space lying in the hills above 
where the main Haweeville coal has sunk below the level of low water 
of the Ohio river, four beds of coal have been noticed, as here- 
tofore alluded to, of 19.8, 16, and 31 inches in thickness, in the 
ascending order — the lowest being seventy-five to eighty-five feet 
above the main coal, the other spaces being 21.6, 68.5, and 31.5 feet. 
The top hill, or thirty-one-ineh coal, has a clay parting of one foot, 
and may possibly be two beds, which diverge and become distinct in 
the interior of the coal field. This bed is overlaid by nine feet of 
limestone, with the interposition of two feet of shale between it and 
the coal. The twenty feet of shale immediately overlying the eight- 
inch coal, contains considerable quantities of clay ironstones. This 
coal and shale, with ironstone, may perhaps prove to be the eastern 
representative of the "Ice House" coal, shale, and ironstone, of Un- 
ion county. This remark I throw out, at present, as a mere sugges- 
tion for future investigation. 
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The Upper bed of coal, overlaid by limestonej shows itself on Lead 
oreek, in Hancock county, about one hundred and five feet above a 
fourteen-inch band of ironstone in its bed; also, on the Stump biunch 
of Yellow creek, where there is a band of ironstone two to two and a 
half inches, struck in a well sunk by Robert Eatis. 

la Hancock county, five miles west of Hawcsville, is the Estis coal 
drift, which measures from four feet three to four feet four inches, cov- 
ered by black bituminous shale containing fossil Productus converted 
luto pyrites. The coal, at its entrance, has two thin bands of pyrites. 
Some calcareous masses were noticed here, which are probably segre- 
gations fallen out of the shaly roof of the coal 

At the main Lewisport entry, one and a half miles from the Ohio 
river, the coal measured three feet five to three feet one inch. About 
forty-five feet below the main coal there appears to be another coal of 
some sixteen inches in thickness. The absence of all solid rock above 
the Lewisport coal, or good sections below it, renders it difficult to de- 
cide on its true geological position. If, when it is fairly entered, there 
should prove to be a solid bed of limestone over the shale, then it 
may be the upper member of the top hill coal above the Hawes entry; 
but, if so, greatly increased ia thickness ia its westward extension. 

From what I know of the geology of Spencer county, Indiana, and 
from a comparison of the western side of the basin, I am induced to 
believe that a thorough detailed survey will develope other beds of coal 
in the western part of Hancock county not at present known. Six or 
eight feet below the bed of the Sulphur fork of Blackford's creek, a 
hard coal has been struck, probably equivalent to the Breckinridge 
coal; also, about eight miles south of Hawesville, on the Caney fork 
of Blackford, two to two and a half-foot of coal is said to lie under sand- 
stone; also, another thicker coal, three-quarters of a mile from that 
locality. One mile east of Knottsviile, in Daviess coanty, a thin coal 
was observed; a few inches of coal were also seen, between sandstone, 
just west of Pellville, in the same county. 

Three miles west of Pellville two feet ten inches of coal is said to 
crop out under sandstone. Coal of the same thickness is obtained by 
the blacksmiths in Knottsviile, three miles west of that place, and two 
miles north of the Owensboro road, which they prefer to any othei 
coal in that neighborhood. There are also some out-crops of coal on 
Puppy creek, said to be of good workable thickness. Two miles north- 
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east of Knottsville, a coal known as Head's coal is said to be three 
feet thick, and considered good by the blacksmiths; and four miles 
cast of Knottsville a four-foot coal is reported. These I have, as yet, 
bad no opportunity of investigating personally. 

The dislocation of the Coal Measures, with the protrusion of mill- 
stone grit, and some members of the sub-carboniferous limestone, 
which I mention as occurring on Barnett's creek, in Ohio county, I 
think will be found to extend north into Daviess, passing somewhere 
near Jack May's farm. One mile west of this, three feet and a half 
of coal, overlaid by biack shale, was passed through in sinking a well, 
at the depth of twenty-eight feet. 

In consequence of these localities lying along the above mentioned 
zone of disturbance, and the absence of good sections of the rocks 
along the line of my observation through this part of Daviess, it is 
impossible, at pie'=!ent, to give any definite opinion in regard to the 
place which these coals occupy in the Coal Measures. 

The long reach of the Ohio river, where no bluffs come up, on either 
the Kentucky or Indiana shore, below the point where the Rockport 
sandstone disappears to the mouth of Pigeon river, is, no doubt, occu- 
pied by the great mass of shales and soft materials that underlie and 
overlie the Bonharbor coal, and include, besides that coal, the thirteen- 
inch Coal-Haven coal and the three-foot and a half coal reached in 
the Hendereon shaft, about two hundred feet below the bed of the Ohio 



COAL MEASURES 

Of Greenup, Carter, and Lewis counties, of the Eastern Coal Field. 
Diagram No. 3 exhibits the succession of the Goal Measures of 
Greenup and Carter counties, from the sub-carboniferons limestone of 
Tygert's creek to the height of seven hundred and forty feet, up to 
the Rough and Ready ore banli, that supplies the Sandy furnace. In 
those seven hundred and forty feet there are no less than fourteen dis- 
tinct ore beds interstratified in the Coal Measures, ha^dng a thickness 
of from three or four inches to four feet, and varying in their yield of 
metallic iron from twenty-five to sixty per cent, from the raw ore. 
They belong mostly to the group of limonitcs (hematitic) or hydrated 
brown oxydea of iron, and to the carbonates of the protoxide of iron; 
and one of those which have been analyzed from the East fork of Little 
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San iy, near the Lexington and Big Sandy railroad, since it contains 
11.1 per cent, of bituminous matter, may be classed with the richer 
varieties of black band ore of Mushet, which are so well suited for the 
manufacture of cheap iron with raw coal and the hot air blast. It con- 
tains 32.37 per cent, of metallic iron, and will average a foot in thick- 
ness. One of the ores used at the Sandy furnace is remarliably cal- 
careous, containing twenty-one per cent, of lime, so that, even when 
mixed with other ore containing little or no lime, it is unnecessary to 
add any limestone as a flux. 
The composition of this ore is, 

Specific gravity, 2.8121 

Water, .... 3.70 

Carbonic acid, - - - 18.80 (Silica, ... - 20.6 

Insoluble silicates, . 

Silica dissolved by hydrochlor 



2.5. 60 ^Alumina tinged witli osydo 



Peroxide of i 
Protoxide of 



100.000 
The top hill ore, which is mixed with the above ore, yielded. 



Water, 


7.3 


Peroxide of iron, . 


61.0 


Alumina, 


13.9 


Alkali, - 


0.5 


Insoluble silicates, - 


16,9 



These two ores, mixed half and half, will yield 28.17 of iron, and 
10.4 per cent of lime. (See Dr. Peter's Report, Nos. 13 and 14, for 
other analyses of ores used at the Sandy furnace.) 
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The pig-iron produced from these ores yielded, by analysis, 

Metallic iron, 91.000 

Combined carbon, 2.570 

Graphite, _ . . - 3.200 

Carbonaceous matter, extracted by potash, 0.250 

Silica, - - - ■ 1.060 

Phosphorus, 0.360 

Chromium, - - - - - - - ■- - - - 0.147 

Alkalies, _ _ . 0.250 



This iron is not very tough, but remarloibly liqnid, and therefore 
suitable for fine castings. 

This furnace can make about seven tons of iron in twenty-four 
hours. It is situated eight miles from their depot, at Cattlettsbui^, 
and twenty -two miles, by the course of the stream, above the mouth 
of the East fork of Little Sandy nver. 

There are two or three beds of limestone in the section near the 
furnace, one of which lies in the bed of Bolt's fork, and another usu- 
ally under an ore bed one hundred and five feet higher in the hills. 
On the opposite side of the ravine, north of the furnace, there is an 
impure limestone at about seventy-five feet above Bolt's fork, which 
may, however, be the same limestone. The ridges here are from one 
hundred and twenty-five to one hundred and seventy-five feet above 
the general drainage. 

A coarse feiTuginous sandstone, probably the equivalent of the top 
hill pebbly sandstone, at the Catlettsbui^ section, overlies the lower 
limestone. It is employed as hearth-stones for the furnace. A thin 
coal of some fifteen inches is intei-posed between it and the lower lime- 
stone. The lowest ground seems to be underlaid by greenish argil- 
laceous shales, which have been thrown out of excavations for wells. 

The "Rough and Ready ore bed" is high in the hill, under a hard 
sandstone, with the intervention of 5.5 feet of yellow femiginous, ar- 
gillaceous shale. The ore varies from eight to thirteen inches in thick- 
ness, and runs, in some places, even as high as two feet; but, in such 
cases, it has a heavy green calcareous rock mixed with it, and the ore 
is not as good as when it is thinner and disconnected with the green 
rock. It is generally regarded as the highest workable ore bed in 
Carter and Lawrence counties. This ore is sometimes underlaid bv 



,y Google 



GENERAL EEPORT OF GEOLOGICAL SURVEY. 



185 



two or three feet of limestone. It seems to ran out at the top of the 
hills ahout one and a half miles south-west of the place where it is dug 
for the use of the Sandy furnace; the underlying limestone reaches 
the tops of the hills about half a mile stiil further south-west. The 
prevalent dip of the roclis is south of east. 

Some few fossil Producta and Spirifer occur in the green rock as- 
sociated with the soft ore. The space between the lower and upper 
limestone is mostly filled with coarse sandstone. 

A coal, from three and a half to four feet in thickness, occurs in the 
valley of Little Sandy, fifteen to twenty feet above its bed, and a mile 
or two from the Mt. Savage iron works. This bed has two clay part- 
ings, of two to three inches thick; one about one foot from the bottom 
of the coal, and the other four inches from the top. The roof is grey 
argillaceous shale, passing into argillaceous sandstone. The lower part 
of this c(KiI is of good quality. It is probably the equivalent of the 
main Ashland coal. 

The principal ore banks that supply the Mt. Savage furnace are the 
Stinson ore banks, situated high in a hill to the north-ea^t. on a branch 
of the same name, some fifty to sixty feet below where the road crosses 
this ridge.. A bed of cannel coal is associated with the ore beds ap- 
proximately, thus: 

Some minor 
ore beds occur iu 
the hills nearer 
to the furnace ; 
one associated 
with a shale that 
lies some thirty 
feet above the 
main coal, with 
two clay partings, 
and one ninety 
to one hundred 
feet above the 
same coal. There 
are probably two 
other ore beds 
lying in the iq= 



LJ. 



Limestone oi 
Grey ahale. 
Caim«l coal,: 



, 1 to 3 feet, replaced sometimes 



ft., taiA sometimes t« be 5 ft. thick 
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Kidney ore, 4 i 
Rough block 01 



to 1 foot thick. 



tervening space, 
judging from ob- 
servations made 
farther north, in 
Greenup county. 
The Mt. Sav- 
age furnace, own- 
ed by R. M. 
gs & Co., 
mns generally 
about nine and a 
half tons of iron 
in twenty-four 
hours, and some- 
times as much aa 
seventy tons per 
week. About 
sixty or seventy 
pounds of lime- 
stone are used to 
nino hundred 
pounds of roast- 



ed ore. 

For chemical analyses of two of the principal ores smelted at the 
Mt. Savage furnace, see No. 17 and 3.8 of Dr. Peter's Report. 

The main coal at the Star furnace lies about one hundred and ten 
feet below the top of the ridge containing the ore. It is five feet ten 
inches, inclnding two clay partings. A bed of yellow kidney ore lies 
twenty feet below this coal, and another bed of similar ore thirty feet 
above it. From this to the top of the ridge, in which the coal and 
ore lie, is eighty feet. Other more elevated ridges are seen, however, in 
the distance. I should expect to find at least two other ore beds in 
the above eighty or one hundred feet of the tops of these ridges — one 
about fifty feet above the coal, and the other skimming the tops of 
the minor ridg^. On an average about fifty pounds of limestone 
are, added to flux nine hundred and fifty pounds of the roasted ore, 
used at the Star furnace. "When the charge is altogether the Kidney 
ore, only ahout forty pounds of limestone are employed. There is a 
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species of limestone ore sometimes used at this furnace; when this 
forms a considerable part of the charge little or no limestone is requir- 
ed. The Star furnace (Lampfcon, Eiley, & Co.,) averages about ten or 
ten and a half tons in twenty-four hours, and sometimes as high as 
twelve tons. 

At the Buena Vista famace there is also a coai with the same clay 
parting in the hills, but the precise thickness could not be seen at the 
time I examined it. Twenty feet under the coal, on the same geolog- 
ical horizon as the lower yellow kidney ore, at the Star furnace, is a 
bed of very dark colored ore. The best kidney ore lies associated with 
green ash-colored shales thirty feet above the coal, as at the Star fur- 
nace. Ten feet higher is a brownish-grey earthy "limestone ore; and 
twenty feet higher, or sixty feet above the coal, is the "top hill ore," 
within fifteen or twenty feet of the average height of the ridges in 
this vicinity. Skimming the tops of higher ridges there is still anoth- 
er variety of ore — "Blue Kidney ore." Locally there is also a "Blue 
Block ore," low down in the hills, lying sometimes above and some- 
times below a thin lower bed of coal, making sis beds in all between 
the creek bottoms and the tops of the hills. 

The Buena Vista furnace (H. Mears & Co.,) runs about ten tons of 
iron in twenty-four hours, when in good blast. 

A third bed of coal occurs on Williams creek, and in the cut of the 
Big Sandy and Lexington railroad, covered by ten or fifteen feet of 
shale, on which reposes a sandstone suitable for building purposes and 
hearth-stones. This coal lies some fifty or sixty feet below the "Blue 
Block ore," and associate coal of the Buena Vista ore banks. It is 
locally divided into three members by intervening strata of shale and 
ehaly sandstone. (For analyses of the ores, pig-iron, and furnace-slag 
of the Buena Vista furnace, see Dr. Peter's Report, Nos, 44, 45, 46, 47, 
and 48.) 

The principal ores worked at the Clinton furnace are; a top hill, fos- 
silifei-ous "limestone ore," (No 119 of Dr. Peter's Report;) a carbon- 
ate of iron, of a dark grey color internally, with a yellow, reddish, 
ochreoua appearance externally, and granular or confusedly crystalline 
structure, (No. 120 of Dr. Peter's Report ;) — this ore is drifted after, 
and varies from one and a half to three feet in thickness; a black 
band ore, averaging about one foot in thickness under the coal, (No. 
121 of Dr. Peter's Report;) and a green *^imestone ore," (No. 122 
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of Dr. Peter's Report,) containigg 25.68 per cent, of iron. There is 
also a "nodular kidney ore," lying forty or fifty feet above the coal. 

The main coal, on the Clinton furnace property, is four feet in thick- 
ness, with a clay parting, two feet seven inches from the bottom, one 
inch thick. This is the equivalent of the main Ashland coal, of 
which an analysis is given in the first chapter. It lies, by the rail- 
road levels, one hundred and seventy feet above low water of the Ohio 
river, and about six hundred and fifty feet above tide water. An infe- 
rior bed of coal was struck in sinking a well at the Clinton furnace, re- 
ported to be six feet thick, but it is, in all probabjHty, the equivalent 
of the three-membered coal laid hare in the railroad cut near Welsh's, 
so that it is probable that considerable clay partings are included in 
this thickness. This coal lies about fifty feet below the main coal, and 
about one hundred and twenty feet above low water of the Ohio river, 
and about six hundred feet above tide water. 

The various ores smelted at the Clinton furnace will average about 
thirty per cent, from the rmo ore, and about forty per cent, from the 
roasted ore. 

The Clinton cold-bast furnace (J. Burwell & Co.,) can run about 
nine tons of pig-iron in twenty-four hours. 

The main ore bed worked at the Bellefonte furnace overlies a bed 
of limestone that has an extensive range through the upper part of the 
adjacent hills; it varies in thickness from one to three and a half or four 
feet, imbedded in a dark ash-colored shale. At the outrcrop it is mostly 
hydrated oxyde of iron, (limonite,) but the further the ore is worked 
into the hills the less there is of this variety, and the more of proto-cai- 
bonate of iron. There is another "blue limestone ore," which lies un- 
der a sandstone at a lower level. (For the analyses of these ores, the 
limestone used as a flux, the furnace slag, and pig-iron produced at the 
Bellefonte furnace, see Dr. Peter's Report, Nos. 49 to 53 inclusive.) 
These ores will yield, on an average, thirty-one per cent, from the mw 
ore. 

The Bellefonte cold-blast furnace, (T. W. &H. Means & Co.,) makes 
about eight tons of iron in twenty -four hours. About forty pounds 
of limestone are used to flux eight hundred and fifty pounds of roast- 
ed ore- 

Five to six beds of ore are found in the hills bordering on the Ohio 
river, near the Amanda furnace, as represented in the following section: 
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Top of ridge— about 8U0 feet abore tide 



t> concealed, with ahale and sand- 



"Ijmestono O! 
Limestone. 
Firo clay. 



Space concealed— moatly ebftlesT 



The principal 
i beds lie at an 
elevation of two 
hundred and 
ninety and three 
hundred and ten 
feet above low 
water of the Ohio 
river, lying in 
nests dissemina- 
ted in ferragi- 
nous shales. The 
"blue Mock ore," 
associated with 
dark shales, ly- 
ing at an eleva- 
tion of ninety- 
five feet above 
low water of the 
Ohio river, is not 
much used, as it 
is regarded as be- 
ing too silicious 
and impracticable 
at this locality. 
Dr. Peter's anal- 
ysis of this ore, 
No. 97 of his re- 
port, only shows 
9.64 per cent, of 
silica and insolu- 
ble silicates, 
which is not, by 
any means, a 
large proportion 
of these ingredi- 
ents; indeed, as 
iDr. Peter sug- 
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Shalj block 01 
Coal? 



Space cocoealed — probably mostly 



?, its imprac- 
ticability is prob- 
ably more due to 
its containing too 
small a propor- 
tion of the earthy 
materials to fonn 
agoodciiider,and 

;e it melts 
too suddenly by 
the application of 
heat, and, with- 
out the necessary 
protection from a 
fluidslag, the iron 
is oxidated again 
by the blast; 
hence, to be suc- 
cessfully worked, 

requires the 
addition of amore 
eartliy ore, or 
of some of the 
haly matter 
a which it is 
imbedded; in 
proof of this, ore 
which is consid- 



ered to yield the best and toughest iron at the Amanda furnace, No. 
96 of Dr. Peter's report, contains no less than 20.07 of silica and in- 
soluble silicates, and the red and blue mixed block ore (No. 94) con- 
tains nearly twenty-five per cent, silica and insoluble silicates. 

The various ores used at the Amanda furnace yield, in their raw 
stete, 44.44 per cent of iron. 

For important additioual information in regard to these ores, and re- 
sulting pig-iron, consult Dr. Peter's Keport from Nos. 93 to 99 inclu- 
sive, where complete analyses will be found not only of the ores, but 
of the furnace slag and pig-iron. 



,y Google 



GEMRAL BEPORT OF GEOLOGICAI. BURVEy. 191 

The dark cinder, like bottle-glass, is producedat the Amanda furnace 
when thefarnace is charged with "yellow Iddney" — limonite ore, No. 
93 — and best "grey limestone ore," No. 96, when the furnace is then 
considered to be working well, and making good grey iron. The pea- 
green slag is produced generally when the "blue Umestone" and "blue 
black ore," No. 97, is the furnace burthen, and there results white, 
high, close-textured pig-iron. Both good potters' clay and fire-clay 
are found in the hills near the Amanda furnace. 

In following the ore beds into the hills it often happens that the ore 
bed and associated shales become pinched, and solid overlying and un- 
derlying rocks come closer together. 

Near the Caroline furnace the main coal lies towards the base of the 
hills, and one hundred and forty to one hundred and fifty feet below 
the limestone on which the principal ore bed rests. The coa! shows 
three feet of height, bat there is only about two feet of good coal, as 
a clay parting runs through it, from eight inches to a foot in thickness. 
The ores chiefly smelted at the Caroline furnace are the above men- 
tioned "limestone ore," and a "top hill yellow kidney ore." At the 
Steam furnace, owned by the same firm, (Wurts, Swap & Co.,) the 
same kind of ores are employed, with an admixture of fiom one sixth 
to a fourth of "block ore." 

The Caroline, which is a cold-blast furnace, makes from seven to 
eight tons in twenty-four hours, while the Steam furnace, which is a 
hot-blast, makes from one and a half to two tons more jn twenty-four 
hours. The limestone used as a flux is added in the proportion of thir- 
ty to forty pounds to half a charge of seven hundred to eight hundred 
pounds. 

In the hills between the Caroline and Steam furnaces there are very 
heavy beds of limestone, overlaid by three to four feet of ore. 
At the Steam furnace -the coal has a roof of black shale. 
Of eight different varieties of ore smelted at the Pennsylvania fur- 
nace, that have been analyzed, sis are essentiaily hydiuted osydes of 
iron, Nos. 31 to 36, of Dr. Peter's Report, and two carbonates, Nos. 
37 and 38. These ores are mostly situated in the hills above the four- 
foot coal, with clay parting, which lies about thirty or forty feet above 
the bed of the Bast fork of Little Sandy river. There are four prin- 
cipal ore beds, besides several minor local beds: a "little block ore," 
four inches thick, situated thirty feet above the coal, and some ten to 
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fifteen feet imder a sandstone quarried for hearth-stones, containing 
from twenty-nine to thirty-five per cent, of iron, (No. 32 of Dr. Pe- 
ter's Report ;) a "rough block ore," considered of inferior quality, ly- 
ing about one hundred and ten feet ahove the coal; a "Imiestone ore," 
averaging about eighteen inches in thickness, and situated about one 
hundred and thirty feet? above the coal, containing forty-two per cent, 
of iron, with a very lai^e proportion of carbonate of lime, 20.67 per 
cent., (No. 33 of Dr. Peter's Report;) a rich limonite, (improperly called 
"limestone ore," merely because it overlies limestone,) containing 
50.91 per cent, of iron, and no carbonate of lime, (No. 34 of Dr. Pe- 
ter's Report) — the exact position this ore occupies in the hills I am, 
at present, unable to state; a "top hill ore," averaging eight inches, 
containing 38.23 per cent, of iron, and 13.85 of carbonate of lime, 
(No. 35 of Dr. Peter's Report;) a remarkably pare variety of Umon- 
ite, (No. 36 of Dr. Peter's Report,) containing no less than 60.90 per 
cent of iron, no carbonate of lime, and only 3.47 of silica and insol- 
uble silicates — this ore is considered impracticable at the works: this 
arises, evidently, from its very richness and purity, as heretofore re- 
marked in the first chapter, and explained, also, in Dr. Peter's Report; 
a carbonate of iron, (No. 37 of Dr. Peter's Report,) four feet thick, 
overlying Hmestone, containing 39.42 per cent, of iron, 3.17 percent, 
of carbonate oi" lime, and 9.47 per cent, of siUea and insoluble sili- 
cates — also considered impracticable at the works. This ore also 
(ioufd, undoubtedly, be made to produce good iron if properly fluxed 
and managed, upon the principles explained in the first chapter, as it 
contains no injuiious principle in sufficient quantity to deteriorate the 
quality of the iron; for instance: if mixed in due proportion with ores 
Nos. 32 and 33, with perhaps the addition of a little bituminous fer- 
ruginous schist or shale, and a small extra dose of limestone, so as to 
produce a good fluid lava of from thirty to forty per cent, the weight 
of the iron, that would protect and eliminate the reduced particles 
of metal, it could, in all probability, be worked successfully. The 
carbonate of iron, (No. 38 of Dr. Peter's Report,) also considered 
impi-acticable at the works, containing 41.80 per cent, of iron, 2.3t> 
of carbonate of lime, and only 4.87 of insoluble silicates, only 0.04 
of phosphoric acid, and a mere trace of sulphur, can also be made to 
yield good results by pursuing a similar plan. In this case it would 
require a larger addition of the ea.rthy ore, No. 32, and ferruginous 
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shale, to produce the normal scoria, from the fact of the amount of 
silica and insoluble silicates being 4.6 per cent. l&?s than in No, 37. 
There is also a coarse "block ore" that lies low in the hills below the 
coal. 

These eight varieties of ore average forty-two per cent, of iron, but 
the mixed oie& that are tvorked ouiy average thirty-eight. About one 
tenth of lime'^tone is employed as a flux. 

In the hdls between the Pennsylvania and Greenup furnaces, a can- 
nel coil lies under the "top hil! ores" 

The Penns} h ania hot-air-blast farnace, W. M. Patton & Co., runs 
about nine tons in twenty-four hours, or two thousand tons in nine 
months. Eor the composition of the limestone used as a flux, the 
furnace slag, pig-iron and coal, of the Pennsylvania furnace, see Nos. 
S9 to 43 hiclusive of Dr. Peter's Report. 

At the Greenup furnace there are two, if not three, beds of thin co;il 
in the hills: a lower bed, near the drainage level, of eighteen inches, 
with a clay parting midway; an upper coal, nine inches. There is also 
said to be a bed of cannel coal, two and a half miles east of the fur- 
nace, about six feet above the creek level. 

Seven varieties of ore (Nos. 69 to 76 of Dr. Peter's Report,) have 
been analyzed, from Greenup ore banks; five of these are hydrated 
oxydes, and two mixed carbonates of iron and oxyde of iron. The 
"big block ore," No. 70, is the richest in iron, yielding 47.69 per cent.: 
the poorest in iron is the "red ochre," No. 71, containing 18.62 per cent. 
Including this last ore in the calculation, the average per cent, of iron 
which the seven ores will yield, is 37.6, and leaving No. 71 out, 40.56. 
The proportion of limestone used as a flux is about one-tenth. For 
analyses of the limestone, furnace slag, and pig-iron, see Nos. 77, 78, 
and 79, of Dr. Peter's Report. 

The Greenup hot-air-blast furnace, Wilson, Baird & Co., runs, on an 
average, about eight tons in twenty-four hours. 

There is a yellow limestone ore, which occurs in the hills here, that 
must contain a large per centage of carbonate of lime, as It can be 
worked by itself, without any limestone as a flux. 

The principal ores smelted at the Buffalo furnace lie high in the 
hills — the "main block ore" being from seventy to seventy-five feet 
above a six-inch coal, that lies some hundred a,nd twenty-five feet up 
25 
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in the hills. The ore banks are from half u. mile to two miles from tho 
Inrnace. 

Eight varieties of ore have been analyzed from the Buffalo ore 
hanks — Nos. 54 to Gl inclusive, of Dr. Peter's Report. The last of 
these (No. 61) can, however, hardly be considered an ore, as it only 
contains 11.35 of iron, and 67. S3 of carbonate of lime; it might an- 
swer, added in proper proportion, to flux the other ores, contributing, 
at the same time, the above per centage of iron to the furnace product. 
The variety of "main block ore," No. 58, yields the most iron (49.23,) 
though another variety, also labeled "main block ore," (No. 54,) of a 
dark-brown color, and compact structure, gives only 34.63. The sev- 
en ores, (omitting No. 61,) will give, on an average, 41.43 of iron. No. 
60, the "grey block ore," is a carbonate of iron, containing 28.20 per 
cent, of iron, and 46.40 per cent, of carbonate of lime; the rest axe es- 
sentially hydrated oxydes. See Nos. 62 to 68 inclusive, of Dr. Pe- 
ter's Report, for analyses of two limestones used as a flux, three kinds 
of furnace slag, and two varieties of pig-iron. 

The "main block ore," No. 54, is ten to twelve inches thick, resting 
on an impure (''bastard") limestone, with some sis inches of shale in- 



The "little block ore," No. 55, overlies the "main block ore," with 
a shaly parting of one and a half to three feet; over this lies the 
"kidney ore," No. 56 ; grey, yellow, and black shales form the ma- 
trix of these ores; the stripping required to be removed before reach- 
ing the ores, varies from sis to twelve feet. There is a "little block 
ore," associated with shale, lying near the bed of little Sandy river, 
two to three inches in thickness. This ore Is, however, not at pres- 
ent used. 

Eight to twelve feet of freestone, suitable for building purposes, 
lies twenty to thirty feet under the "main block ore." One and a 
half miles east from the furnace is an eighteen-inch coal, that appears 
to occupy a position higher than the six-inch coal, or the above describ- 
ed ore beds. 

The limestone used as a flux lies low in the hills, near the level of 
the branches. From thirty-five to forty, or sometimes fifty pounds of 
this limestone are added to half a charge of eight hundred and seven- 
ty pounds of roasted ore. 

The co?t of delivering the ore at the works is %2 25 to $3 per ton. 
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The Bu&lo hot-air-lalast furnaeej L. Holister & Co., rans about eight 
tons, on au average, in twenty-four hours. 

In the hills adjacent to the Raccoon furnace there are two beds of 
coal: a thin coal of two feet, including shale, or eight to ten inches of 
pure coal, near the level of Raccoon creek, and a thirty-four-inch coal, 
which is three hondied feot up in the hills, one mile north-east of the 
furnace, and probably about two hundred and eighty feet above the 
lower coal. The upper coal has a clay parting of a few inches at the 
entrance, but increases to a foot or a foot and a half — the upper mem- 
ber being twenty-foui inches, the lower nine inches to ono foot, mak- 
ing from thirty-one to thirty-four inches of coal in all. 

Four varieties of ore have been analyzed, from the Raccoon ore 
banks, (Nos. 80, 81, 82, and 83, of Dr. Peter's Report.) They are 
all hydrated osydes, yielding, on an average, fifty-two per cent, of 
iron: the richest, No. 83, the "main upper kidney ore," lying high up in 
the hills, yielding as high as 56.44 of iron. No. 80, lying two-thirds up 
the hill, is improperly called a "limestone ore," as it contains only 
0.49 of carbonate of lime. The dark brown, "red block ore," No. 81, 
containing 53,36 of iron, is not only a rich ore, but, as Dr. Peter sug- 
gests, might be used as a pigment. I'or the chemical analyses of the 
limestone used as a flux, furnace slags, varieties of pig-iron, and coal, 
see Dr. Peter's Report, Nos. 84 to 90 inclusive. 

The block ore will average about eleven inches in thickness. There 
is a lower "block ore," of about six inches, which lies about eighty 
feot up in the hills. 

About one-tenth of limestone is used tc flux these ores, i. e., about 
one hundred pounds of limestone to half a charge of one thousand 
pounds of roasted ore. The limestone is obtained at Old Town creek, 
trom a bed fifteen feet thick, and probably belongs to the sub-carbonif- 
erous group. 

The Raccoon ho^air-blast furnace, Holister, McGrew & Co., runs, 
on an average, about eight tons of iron in twenty-four hours; some- 
times eleven tons are run oat in twenty-four hours. The cost of de- 
liveririg the ore is from |2 50 to $3 per ton. Two hundred bushels 
of charcoal are consumed in making a ton of iron. 

In passing up the valley' of the left branch of Old Town creek, in 
going from the Raccoon- to the Laurel furnace, the shale oVeslying the 
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lower coal is seen, and a schistose sandstone twenty-five to thirty feet 
above it. 

The lower ore bed of the Laurel furnace lies from ninety-five to one 
hundred feet above the forks of Old Town creek. The principal ore 
beds lie, however, from twenty-five to forty feet below the top of the 
ridges, intermixed with black, yellow, and grey shales. The "main 
block ore" is some fourteen inches thick, and hsis been worked to some 
extent by drifts. It is mostJy of deep dark brown or red eolorj like 
No. 81, passing downwards into a ferruginous limestone, and upwards 
into varieties of kidney ore, some of which has a nucleus of light grey 
carbonate of iron? The "main Baker ore" runs fron six to sixteen 
inches in thickness, and will average ten inches. It underlies the kid- 
ney ore, with shale interveniBg. The "Ward ore" varies in thickness 
from four to ten inches, and will average eight inches. 

Locally the '-Eaker ore" runs into what is ealied a "limestone ore," 
or even into an impure limestone three feet in thickness. The strip- 
ping required to reach these ores is from six to twelve feet. The 
"kidney ore" fixim the "Birch hank" ha;? much sulphate of iirae dis- 
seminated through the fissures of tlie ore. This ingredient would, I 
believe, be injurious to the successful working of the furnace; because 
the sulphur contained in such ore would not be driven off by roasting, 
but, remaining in the state of anhydrous sulphate in the roasted ore, 
when this is subject to the high reducing temperature of the furiiace 
the sulphuric acid is probably decomposedj and the sulphur set free 
may combine, in part at least, with the iron. 

Indeed, I perceived at one of the "run-outs," made whilst I was 
there, a strong oilor of sulphurous acid, which gives proof of the pres- 
ence of sulphur; also, a dark crust fonning mpidly on the surface of 
the molten iron before the temperature was reduced to the chilling 
point, which is also usually regarded by foundry-men as evidence of 
the presence of sulphur; but, as a similar appearance takes place with 
an excess of carbon, it would be unsafe to decide the point from this 
phenomenon alone. However, I believe that the iron which the fur- 
nace was producing at that time was of that quality of high white 
metal which is apt to be produced by excess of sulphur. The only 
certain method, however, to arrive at positive conclusions in regai-d to 
this matter, would be to make an accurate analysis of the pig metal 
produced from this ore. Time l&n not permitted the analysis of the 
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ores smelted, nor of the products of the Laurel furnace; but, if the 
geological survey is continued, these will be undertaken early next 
season. 

Just below the Laurel fumace forty to fifty feet of sandstone forms 
a low escai'pment, that runs a considerable distance up Old Town creek. 
This is probably the lowest massive sandstone that reposes almost im- 
mediately on the sab-carboniferous limestone of th it stream and Ty- 
gert; though no pebbles are seen in it at this pla"e, it no doubt occu- 
pies the place of the lowest conglomerate. At the Junior furnace, in 
Scioto countyj Ohio, a few inches of coal underlies this sandstone; 
whether it does so on the Kentucky side, in Greenup county, I am un- 
able, at present, to say. 

Some of the ore banks of the Kenton furnace lie near the works, 
others about two miles off. Two kinds of ore are principally smelted 
at this est'abl^hment — a "block ore," which runs in a regular band of 
six to eight inches thick, at aa elevation of about two hundred and 
ninety feet in the hills; this usually forms two-thirds of the furnace bur- 
then; the other third is a "limestone ore," which is situated about sixty 
or seventy feet lower, and ranging from eight inch(!S to three feet in 
thickness, averaging abont eighteen inches. A li!:tie "kidney ore" 
overlies the "block ore." The stripping required fcr the top hill ore 
is from two to nine feet. The "block and kidney o:;es" can be deliv- 
ered at a cost of $2 per ton; the "limestone ore" ;it $2 50 per ton. 
At one place a drift has been carried into the hill £.fter tlie limestone 
ore, between the sandstone and limestone; this must be one of the 
lowest stratified ores in the basin. The iron produced from the ores 
smelted at the Kenton furnace is tough, and held in esteem at the 
rolling mills; it is also good for making axes, boiler iron, and car 
wheels. Forty pounds of limestone are used for hali a charge of seven 
hundred pounds of roasted ore. 

The cold-blast Kenton furnace, 3. Warren & Co., runs nine tons of 
iron in twenty-four hours. 

The ores smelted at the New Htimpshire furnace occupy nearly the 
same geological position as those of the Kenton, and are the lowest 
stratified ore beds of the eastern coal field. The for-Tier have some lo- 
cal peculiarities, especially the so-called "speckled ore" of the New 
Hampshire furnace. This ore lies in connection with a local bed of 
chert that intervenea between the sub-carboniferous limestone and tho 
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overlying sandstone, replaced locally by limestone Ore. From the 
chemical analysis made of one variety, it contains a very large quanti- 
ty pf alumina and soda, and a considerable amount of potash and 
phosphoric acid; the latter is probably derived from the organic re- 
mains found in this ore. 

' Silica, 
Moisture, . , - - g.llO 

Insoluble Bilioates, - - - 49.940- 



Alumina, Unged with iron, 



36.4 
14,0 



0.2 



Peroxide of ire 
Protoxide of ir 
Alumina, 



Soda, 
Potash, 
Phosphoric acid, 



100.000 

The five other ores, (Nos. 103 to 107 inclusive, of Dr. Peter's Re- 
port,) are also hydrated oxydes. One of these, No. 104, is, in reali- 
ty, not an ore, as it only contains 9.27 of iron. Leaving this one 
out the other four will average thirty-seven per cent, of iron. The 
block ores, Nos. 103 and 104, are found near the tops of the hOls, 
where they are obtained by stripping ftom three to twelve feet of ar- 
gillaceous earth. The limestone ore lies locally between the sand- 
stone and limestone; it is very variable in thickness, ranging from a 
few inches to three or even four feet, and is, occasionally, absent. The 
limestone and limestone ore decline, and the former thins out from 
the head of Buffalo to White oak. 

The hearth-stones employed at the New Hampshire furnace are a 
greenish micaceous sandstone, which seems to stand the fire much bet- 
ter than might be anticipated from its external aspect, judging from 
the indurated and unfused appearance of the rock which had been sub- 
ject to the furflace heat fOr two months. Analysis No. 115, of Dr. 
Peter's Report, is of this rock before being subjected to the furnace 
heat-, and No. 116 after two months exposure; frotti these analyses it 
appears that it had lost 2.4 per cent of oxyde of iron and alumina; 
0.14 percent, of carbonate of Bttie, O.GIO of potash, a;nd .018 of soda. 
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Two limestones, three furnace slags, and two varieties of pig-iron 
have been analyzed from this furnace, (see Dr. Peter's Report, from 
Nos. 108 to 114 inclusive.) 

The New Hampshire hot-air-blast furnace, Conway, White & Co., 
makes about eight tons in twenty-four hours. 

These sixteen furnaces are capable of producing thirty-five to forty 
thousand tone annually, if in full blast, except during the time necessary 
to renew the hearth, and for other repairs; I believe, however, at present, 
they will not run more than thirty weel^s during the year; many, it is 
true, remain in blast nine or ten months in the year, but there are sev- 
eml that are not in operation more than five or six months in the year. 
The average weekly run may be put at fifty tons, hence fifteen hun- 
dred tons per annum may be taken as an average production for each 
furnace; this gives, for the whole, twenty -four thousand tons, which is 
as near their present production as I have the data for estimating, and 
is, probably, rather over than under the actual amount. 

Professor Wilson, of the British Commission to the New York Ex- 
hibition on the Iron Industry of the United States, estimates the Ohio, 
Cumberland, and Tennessee iron furnaces, producing iron from char- 
coal, at one hundred and fifty thousand tons per annum. In which 
estimate, I believe, he intended to include the furnaces of Greennp and 
Carter counties; but, even supposing that he did not, and that we add 
their production to this estimate, it will give one hundred and seventy- 
four thousand tons. Yet how small a production is this compared with 
the consumption in the Western States! which amounts at this time, 
or very soon will, to one million tons. 

The principal bar, at present, to a rapid increase in the iron produc- 
tion of this region, is the great cost of charcoal. 

When these ores of Greenup and Carter counties come to be smelted 
with coal, E^ they undoubtedly must before very long, the amount of 
iron which they are capable of supplying is immense. We have seen, 
from the facts collected simply by a rapid reconnoissance of the coun- 
try, that from five to eight beds can be found above the drainage of 
the country, in ridges three hundred feet high, which will often average 
eighteen inches in thickness; and the geological position of the ore 
is such that these beds may be followed entirely through the hill in 
comformable stratification with the associated heSs of coal. We have 
seen, moreover, from the chemical analyses of these ores, that they 
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will aveitigej at a very moderate estimate, one third the weight of iron 
from the raw ore. Taking the united thickness of the different beds 
in a single hill at- five feet, and the specific gravity of the ore at 3., 
then each acre of land, underlaid by these ores, is capable of yielding 
from six to seven thousand tons of iron, which, in the form of pig-iron, 
may be estimated to be worth at least $180,000. The same hills usu- 
ally contain beds of coal, which may be estimated to have a united 
thickness of from five to six feet, which, after deducting for waste and 
slack, would yield eight thousand to ten thousand tons of coal, worth 
from 116,000 to |20,000. 

How important are such developemeuts as these to any country, 
but more especially to a region whose agricultural capabilities are but 
limited ! 

On the waters of Tygert creek, in Carter county, good ore of the 
class of hydrated oxide occurs, yielding 60.07 per cent, of iron. (See 
No. 12 of Dr. Peter's Report,) This ore occupies a different geologi- 
cal position from the regularly stratified ores just described, belonging 
to the Coal Measures; since it is found in connection with the sub-ear- 
boniferons limestone, very mach after the manner of the ores of the 
Cumberland and Tennessee rivers, in the western pai't of Kentucky, 
which have alreat'.y been treated of in general terms in first chapter of 
this Report. 

So fai' as my examinations have yet been carried, it seems to be 
most abundant in the dividing ridge between Tygert and Klnniconick, 
near the confines of Lewis county, near Mr. Macleas, where the belt 
of the sub-carboniferous limestone fe wider, and better developed, than 
it is in Greenup county. This belt of sub-carboniferous limestone widens 
in its southern n.nge; near the heads of the Buflalo bmnch of Tygert 
creek it attains itii greatest elevation in Carter county; bearing thence 
to the south-west to the waters of Triplett creek, in Fleming county. 
I have not yet had an opportunity of following it in that direction be- 
yond the confines of Carter county. 

In Carter courty, on the waters of Stinson creels, a cannel coa), of 
somewhat analogous composition to the Breckinridge cannel coal, crops 
out towards the summits of the ridges, two and a half miles from Gray- 
son, and within a mile or a mile and a half from the Big Sandy and 
Lexington railroad. It is from twenty to twenty-two inches in thick- 
ne^. Its composition is, 
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Specific gravity, .-..-..- 1,216 

Total volatile matter, 59.0 

Coke, (does not alter in. form in coking,) -.--.-. 41,0 

100,0 
Moisture, 2.0 

Volatile combustible matter, 67.0 

Fixed carbon, 34.5 

Ashes, (flesh colored,) ..-..-. 6.5 

100.0 
A similar coal out-crops on Barrett's creek, six miles from Grayson, 
and witiiin a few hundred yards of tlie Big Sandy and Lexington rail- 
road. This is probably a lower bed, as it occurs within a short distance 
of the range of sub-carboniferous limestone. This bed is covered by 
four feet of grey silieioiis shale, underlying a massive sandstone, over 
which is a ferruginous shale, containing a bed of good kidney iron ore- 
When the detailed survey of Carter and Greenup counties comes to 
be made, it is probable that two, if not three, beds of cannel coal will 
be discovered — one near the base of the Coal Measures, and one in 
connection with higher ore beds. 

COAL MEASURES 

Of Zatvrence, Johnson, Floyd, Pike, Ldcher, Perry, Breathiit, Mar- 
Ian, Clay, Kiiox, Whitley, and part of OimUy, Laurel, PidasU, 
Wayne, and CBiton counties. 

In the first Chapter I have already treated, at some length, of the 
geological relations and chemical composition of some of these coals, 
especially in Lawrence and ELoyd counties. 

At the Forks of Big Sandy, behind the town of Louisa, a two-foot 
coal lies one hundred and seventeen feet above low water. There is 
said to be a twenty-inch coal about thirty feet lower, and another two- 
foot coal near the level of the river. These two last coals I have, as 
yet, had no opportunity of examining. 

ITour miles below the Forks of Big Sandy, symptoms of salt water 
appear by saline oozings, licks, and sudden disengagements of gas. 
At one point, near the K^ne farm, now owned by Mr. Wallace, some 
borings have been put down, to test the practicability of obtaining 
strong salt water; at one hundred and foity feet a brine was struck; at 
one hundred and sixty feet it was obtained of sufficient strength to af- 

26 
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ford salt at thirty cents per bushel, but not being able to compete with 
Kanawha salt at twenty-five cents per bushel, works were never erect- 
ed. If the carboniferous rocks form a synclinal fold here, or an im- 
pervious fault runs along the valley of Big Sandy, deep borings for 
salt might reach a still stronger brine. This can only be determined 
by a minute survey of the formationa of Lawrence county. 

In the vicinity of the Falls of Blain I examined a locality, on land 
owned by Mr. Wallace, where some ore was discovered, (No. 11 of Dr. 
Peter's Keport.) It can hardly be considered sufficiently rich to work 
by itself, as it only contains 19.24 per cent, of iron, but since it con- 
tains 51.35 per cent, of carbonate of lime, it might be worked advan- 
tageously in connection with other ores destitute of lime, and contain- 
ing forty or fifty per cent, of silica and insoluble silicates, probably 
without the necessity of the addition of any other limestone as a flux 
than that which it contains. This ore, most likely, occupies the same 
geological position as the "limestone ore" that supplies the Sandy 
furnace. 

A coal, some four feet in thickness, is said to occur in the bed of 
Blain, below the falls; also two beds, each two feet to two and a half 
feet in thickness, on Two-mile creek, near Big Sandy, and a fouT-foo1j 
bed, below the mouth of Fuller's branch, about one hundred to one 
hundred and twenty feet above low water. These localities have, how- 
ever, as yet, not been examined. 

On the Tug fork of Big Sandy, five miles above its mouth, a bed of 
coal lies forty feet above low water, which measures from three feet to 
three and a half feet, with a six-inch shale parting, six inches from the 
bottom of the bed — this coal is No. 181 of the State collection. Its 
composition is as follows : 
Specific gravity, --.-.._.. 1.3)3 

Total volatile matter, 40.0 

Cote, (lamellar in structure,) -.-,..■.-. 60.0 

100,0 

Moisture, , - . 3.0 

Volatile combustible matter, 37.0 

Fixed carbon in coke, 50.0 

Ashes, (whitish grey,) - 10.0 

lOO.U 
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A few inches of the upper part of this coal has the close-texture 
and fracture of cannel coal; the roof is sandstone. 

Up the Vincent branch of the Tug fork an oufc-€rop of coal, of 
four feet four inches, including four to six inches of a clay parting, at 
one foot eight inches from the top, rests on sandstone, with a covering 
of schistose, grey and dark argillaceous shale. It has a local norther- 
ly dip of several degrees, which does not, however, appear to prevail 
for any great distance. This is probably a superior bed to the preced- 
ing. Its composition is: 



gravity, 1.260 

Total volatile matter, -.--..--. 45.5 
Cote, (lamellar,) .... - 64.S 

lOO.O 
Moisture, 2,5 

Volatile combustible matter, ----_. 43.0 

Fixed carbon in coke, 61.5 

Asbes, (yellowisb-wbite,) 3.0 

100.0 
On Three-mile creek the York bed of cnal is four feet, with a clay 
parting of one foot five inches, near the top of the bed. Just on the 
opposite side of the ravine, hardly twenty steps apart, and almost on the 
same level, two feet four inches of coa! appear under sandstone, with 
one foot four inches of interlaminations of sh^e and clay partings un- 
der the main coal, which together make three feet eight inches. It is 
hardly possible that two coals, lying so close to each other, and differ^ 
ent in their relations, can be the same bed. It ia more probable that a 
slip or dislocation of the strata has brought here two distinct beds in 
apposition. 

I inspected also a bed of compact slaty cannel coal, on Three-Mile 
creek, similar to the Crawford coal, near Grayson, in Carter county; 
it seems, however, to run into bituminous coal, >¥here the bed disap- 
pears under the water of the branch. A little lower down, on the 
same creek, three feet three inches of coal occurs, with a six-inch clay 
parting near the top. This may be an inferior bed. 

On a branch of Three-mile creek, three-quarters of a mile north- 
east of Big Sandy, I examined the out-crop of a very thick coal, ap- 
parently seven feet in thickness, with two clay partings of about one 
%tj, leaving from five and a half to six feet of good coal. This is, 
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very probably, the equivalent of the main Mellensliiirg Peach Orcliard 
coal. This bed has ledges of sandstone both above and below, with a 
few feet of shale immediately over the coal, intermixed with some de- 
composed coal in the upper part. Thei'e may be, therefore, three mem- 
bers in all to make up this bed. The hills on Three-miie creek seem 
to be about five hundred feet high, the strata having an easterly dip. 

The main coal of Big Sandy, in Lawrence county, seems to be very 
variable in character and thickness. At the entrance on the south- 
east side of Big Sandy, the measurement gave, 

Feet. Inches. 
Slmle, - - = - . - ^ ■ .. , . 6 

Ooft], .. = --. = = ,-,3 
Argillaceous shale, ,.. = ..,. g 

Coul, ..--..--. = . 8 



At the terminus of the tunnel, on the other side of the ridge, it 
gave, 

Feet. Inches. 
Roof — 2 to 3 feet of black and grey argillaceous bituminous shale. 

Coal, = ..,-] s 

Black bituminous argillaeeouB shale, . , ^ . . 10 

Coal, „ . - . 1 6 

Black shale, ---...---. 4 
Coal, (in some places 3 fuet,) -.--... 2 

Black shale or "boney coal," ------- 6 

Coal, 1 S 

C 

Here the coal is divided by shale into four members, making from 
six feet four inches to seven feet four inches of coal, and lies about 
two hundred feet, at this point, above the bed of Big Sandy ; the total 
height of the ridge being six hundred feet. Two thin coals occur in 
the same hill — one at thirty feet, some eighteen inches thick; another 
at seventy-five to eighty feet, of a few inches. As yet no other work- 
able coals have been discovered in these hills. At five hundred and 
seventy to five hundred and eighty feet, or three hundred and seven- 
ty-seven feet above the coal, there is a bed of kidney ore, said to be 
eight to ten inches thick. 

The valley of Big Sandy, at this point, seems to flow in an obscure 
anticlinal fold— the coal having a very slight dip either way from 
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the river; at least where it has been opened this appears to be the 
case. 

In the bed of Big Sandy, at the mouth of Contrary creek, there ie 
some ccal overlaid by shales, which include segTegaiions of carbonate 
of iron and carbonate of lime. 

An interesting question remains to be solved by the detailed geo- 
logical survey of Lawrence county, i e., whether the two main Gavet 
coals, lying at one hundred and sixty-five feet and two hundred and 
twenty feet above Big Sandy, come together at MelJensburg, and uni- 
ted, form the main coal at that place. 

Near the line between Floyd and Pike counties, at the Industry 
mines of the Big Sandy Coal and Manufacturing Cojipany, owned by 
Aaron & Bigs, the main coal consists of three memhers, and iies one 
hundred and twenty-five above Big Sandy, covered by sandstone. 
("Post" of the Miners.) The united thickness of tho three membera 
of coal being from seven and a half feet to eight feet. The section 
presents itself thus: 





1 


J 


Flag-stones. 

Grey argillaooona shale. 

Siindstone, ("Post.") 

Black sbale, 2 to 4 inches. 
Coal, 3 feet 6 inches to 3 feet. 
Sbale, 2 feet 8 inches to 3 feet. 

Fire-oiny, 4 inches. 


The lower mem- 
ber, which aver- 
ages three feet 


1 1 1 










1 1 1 




1 1 


best coal, and 








commands near- 
ly double the 
price of the up- 
per member, 
which is two 


=ir-_i-~ 


1 1 


u 




1 


1 1 


feet ten inch- 


^H 


~ 


~T 


An analysis of 
the lower raaia 
member yield- 




-a 


M 


!^ ' 


8 




4 


■|iiiHH|iiiill 




Coal, 4toHHiichps. 




Total volatile! matt 
Coke, (good, com 






pa«t, does noL swell up,) 


04.8 
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Moistijre, . . - 3.0 

Volatile combustible matter, 32.2 

Fiied carbon in coke, .---..- 63.8 

Ashes, - - ...-,.. 1.0 

IpO.O 

The upper member yielded, 

Total volatile matter, .-..-.--. 39.0 
Colte, (swells up slightly in coking,) ..-.-- 61.0 

100.0 

Moisture, 2.0 

Volatile combustible matter, ..-.-. 37.0 

Fixed carbon in coke, 59.0 

Ashes, (dirty white,) 2.0 

100.0 

Three or four miles below this locality coal crops out about thirty or 
forty feet above the bed of Big Sandy, under ledges of schistose sand- 
stone. 

A mile and a half or two miles above Prestonsburg two beds of 
coal appear, one high up in the hills, with calcareous geptaria about 
thirty feet below it, iallen out of ehaly rocks. 

In the vicinity of Prestonsburg B6me four or five different beds of 
coal overlie each other in the hills. The main bed is situated seventy 
or eighty feet above the bed of Big Sandy; one about forty or fifty 
feet lower in the hills; one sixty feet higher; one one hundred and 
fifty feet above the main coal ; one at low water, and a fifth below the 
bed of the river. 

At the Northern Kentucky mines the main bed varies in thickness 
from three feet ten or eleven inches to three feet three inches, and will 
average about four feet, with a clay parting of half an inch ten 
inches fi'om the top of the coal. Over the coal is half an inch of black 
shale, and then flag-stones parsing into thicker beds of freestone; the 
floor is one foot of fire-clay. The clay parting increases in running 
into the hill, to eight inches, thinning down stream, towards the north, 
and thickening «p stream, towards'the south. It is a good hard coal, 
free from pyritiferous impurities, and stands exposure and handling 
well, with a good roof of flag-stonea. The half inch of black bhale 
intervening is full of fossil plants. For about forty yards to the west 
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the. bed lies tolerable level, it then dips half art inch to the yard. A 
section near the drift gave as f 



IZL 



Sandstones snU 



es, witli one half iucb al 



Main coa,I, with clay parting- 
Fire olaj. 



Two iiichea of eoal. 

Black Eh ate. 

Coal. 

Fire-olay and eandBtone. 



Grey indurated ahale. 

Sandstone and 
Black shale- 
Goal, six inches- 



Sandstone aniJ silicious shale. 

Sandstone. 

Grey shale, with carbonate of iron. 

Blaoli bitumlnoufi shale, with splint c^ial. 

Grey metal, at low water oi Big Sandy. 



A coal was struck, in boring for salt, below the bed of the river, the 
distance out is not known. 

Though the strata dip locally for a short distance south, a more 
prevalent dip in this region is north 30° west. 
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The general arrangements of the different beds of coal on this part 
of Big Sandy, so far ascertained, appears to he, 

Fl. Inch. Ft. Inch. 
Atop hill coal, (Nc. 6.) 
Space, uu determined. 
Coal, (No. 5,) 230 feet up in the hills, - . , 16 

Space, - - - - 100 

Coal (Ko. 4,) strucluTe of cannel coal, 2 feet 8 inches to 3 4 

Space, - 30 

Coal, (No. 3,) 77 fjet up in the hills, - , - 4 

Space, 25 6 

Two-inch coal, 61^ ."eet up, ~ - . ~ . ?. 

Space, ------.... 76 

Coal, (Wo. 2,) 44 feet \ip, . - - . - 3 

Space, 42 

Six-inch coal, {No. 1,) S feet ahove low water of Big 

Saiidy, . . . . . ~ ~ . 6 

The bed that c::ops out Just opposite Prestousburg, at ninety-sight 
feet above the river, is of a compact, close-texture, approaching can- 
nel coal, different in appearance, fracture, composition, and roof from 
the main bed, and being thirty feet higher above the river than it, both 
above and below Prestonsburg, I think it must be a distinct bed. 
Two miles above Prestonsburg, on the East branch of Big Sandy, I 
examined a coal bed owned by Col. Martin, sixty feet above the river. 
It consists of two members, separated by a clay parting of ten inches, 
there being from i,hree feet ten inches to four feet of excellent coal, as 
will be seen by tl:\e following analysis: 

Total volatile matt*!-, - ... - 38.0 

Coke, (but little ohimged in form,) 62.0 

100,0 
Moisture, 3.5 

Volatile comhustiblo matter, ------ 34.5 

Fixed carbon in coka, 61.0 

Ashes, (light flesh-.;o!ored,) 1.0 

100,0 
This is a remaiicably pure coal; indeed the main Prestonsburg bed, 
generally, is one of the very best coals which has yet been analyzed 
for manufacturing purposes. The property which it possesses of be- 
ing little changed in form shows that it does not contain much bitu- 
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men, a material which acts injuriously in a coal used for smelting 
iron. 

Half a mile below town coal No. 4, of the Prestonsbtirg section, is 
seen, ninety-three feet above the river, where it is three feet four inches. 
At the mouth of Abbott'a creek, in Floyd county, a coal has been 
opened, thirty-four feet above Big Sandy, three, feet eight inches in av- 
erage thickness. It has no clay parting; the roof is a kind of flag- 
stone similar to that over the coal opposite Prestonsburg, running in- 
to twenty feet of schistose sandstone in the hill above; over that fifty 
feet of solid sandstone. 

Borings have been made below Big Sandy, in the neighborhood of 
Prestonsburg, for salt water without much success. It is probable, 
from the general knowledge obtained of the foumation there, by the 
geological reconnoissance of the past season, that the borings would 
have to be carried to a great depth to reach a productive brine, as the 
Prestonsburg series appears to lie high in the Coal Measures. 

Near the line between Floyd and Johnson counties there is an out- 
crop of coal under schistose sandstone, very possibly the equivalent 
of the Abbot bed; there are also out-crops of other coals lying higher 
in the section. Some iron ore was also observed in some of the 
ridges passed over between the mouth of Abbott's creek and the coun- 
ty line. Between this and Paintsvilie the hills decline in height, ap- 
parently from a sinking of the formations don-n stream, towards the 
north. 

Below the town of Paintsvilie, on the hanks of Paint creek, twenty- 
sis feet of shale is exposed, containing some carbonate of iron; the 
lower part of the shale is highly bituminous, running almost into coal; 
and at twenty-three and a half feet above the foot of the dam one foot 
of coal lies in the shale, not far under a ledge of sandstone of two feet, 
passing upwards into schistose sandstone. 

In the ridge north of Paintsvilie there is a heavy bed of dark shale, 
with carbonate of the protoxide of iron. At about one hundred and 
sixty feet above Paint lick, lower down in the hill, tliere is supposed to 
be a regular band of carbonate of iron, sis inches thick, associated 
with a few inches of coal. 

A bed of coal of ten inches probably lies in the first bench of this 
ridge, and another of eighteen inches in the second bench, above a 
heavy sandstone. 

27 
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On the Wheeler branch of Paint cree!k, in Johnson county, one to 
one and a fourth miles north-west of Paintsville, a four-foot coal comes 
out under flag-stones, reposing on fire-clay, and dipping at an angle of 
2° south 80° east. Its elevation above Paint creek is about one hun- 
dred and ninety-five feet. This coal bas no visible clay parting. 

Pour to four and a half miles up Paint creek cliffs of sandstone of 
fifty to sixty feet extend down to the water level. 

Ten miles from Paintsville, on the Oil Spring branch, oozings of pe- 
troleum float on the water, where it is said two hands may sometimes 
collect a barrel in day. 

On the Oil Spring fork of Paint creek the rocks are mostly shaly. 
In the gap that leads from that creek to State road creek a bed of coal, 
fi-om fourteen to eighteen inches thick, crops out; and a thicker coal 
has been reached, under a covering of soil and sub-soil, on an adjacent 
branch, not far from the gap. 

About three miles from Licking station I observed a calcareous 
rock in the bed of State road creek, which may be of value in a coun- 
try where limestone is difficult to obtain, since, in many parts of the 
country, the settlers have been obliged to go forty and fifty miles, in- 
to Estill county, after limestone. The rocks are mostly schistose 
sandstone and beds of grey shale, with occasionally a bed of thicker 
bedded sandstone. 

Near the Licking station there are thick beds of black shale, fifteen 
to twenty feet in thickness, including masses of carbonate of lime and 
carbonate of iron. Lai'ge segregations of the latter also occur in the 
form of septaria, in strata resting on thin bedded sandstone. About 
one mile and a half down this branch I observed a bed of hard lime- 
stone, nine inches in thickness, and a mile further two beds of coal, 
one a foot, tbe other six inches, between beds of sandstone, lying twen- 
ty-three feet above the first. Six to ten inches of coal crop oat on 
the Middle fork of Licking. A thin bed, probably the equivalent of 
some of the above beds, occurs three or four miles down the Hunting 
branch. 

Calcareous septaria are of frequent occurrence in the hills of this 
part of Morgan county, some of which, on the waters of Quick-sand, 
would weigh tons; some of these may, probably, be suitable for man- 
ufacturing into hydraulic cement. Thin seams of coal were also seen 
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on Quick-sand, one of which, eighteen inches in thickness, is exposed 
in a good section, four miles above Jackson, in Breathitt county. 

Borings have been made for salt on the Licking, below Licking sta- 
tion, and some salt obtained, but it was never worked to any extent. 
A productive brine is said to have been obtained, however, on the 
North fork of the Kentucky river, nine or ten miles above Jackson. 
Until a more detailed examination is made, so as to determine where 
the system of synclinal folds of the rocks form favorable reservoirs for 
sait, it would be premature to pronounce upon the prospeete on this 
part of the North fork of Kentucky river, for productive and durable 
brines; if the location should prove to be favorable it would be a very 
great advantage to the country, as salt is one dollar per bushel in this 
part of the State. 

Lower down, on the North fork, a workable coal, four feet in thick- 
ness, bassets towards the base of the hills, with another coal above it, 
the thickness of which has not been determined. The main coal haS 
been entered in several places near the river, above and below Jackson, 
and an extensive business is here carried on in the coal trade, which 
supplies most of the ready cash circulating in the country. The belt 
of the muriatiferous rocks of the Coal Measures promises to be wide 
in this part of Kentucky, judging from the indications presented du- 
ring the reconnoissance of this part of the State. 

Shaly rocks aro also the prevalent stratification in the hiils border- 
ing on the North fork of the Kentucky river, in the centiul portion of 
Breathitt county ; though there are some massive sandstones near the 
mouth of Quick-sand. Somu carbonate of iron is interspersed in the 
shaleSj but, as yet, I have not observed any very rich depoaita of this 
ore. 

At the janctio i ot Lost and Troublesome creeks, salt water has been 
obtidned at a depth ot four hundred and twenty feet, sufficiently strong 
to make a bu«hel of ^alt from one hundred gallons of the brine; but 
I have not j et hi 1 in opportunity of ascertaining its geological rela- 
tions; noi jet that of a bed of cannel coal reported high in the hills 
opposite the mouth of Troublesome creek, four feet in thickness. An 
analysis ha hoi\c\ci been made of a sample of this coal which I pro- 
ciu:ai at Jaok&on, which yielded the following result: 
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Total volatile matter, .-. = ...,» fiR.O 
Coke, (riiiber diminished in size,) -,,..-. 42.0 

100.0 
Moisture, = .- = .- = = = 1.0 

Volalilb combustible matter, = . = = = = 57,0 

Fixod cHibon in coke, - = = = ..= 36,5 

Ashes, (giev,) ... = = = = = 5.5 

100,0 

It is very provable that this might be a profilable coal to work for 
its oily and pavafi d products; and it would be adTi&able that a suffi- 
cient quantity of it be forwarded to the Chemical Assislaiit, Dr. Peter, 
at Lexington, for analysis of its proximate constituents and ultimate 
elements: say fift.y pounds. 

The bed of coal which leaae Each opened, three miles by laiid and 
four miles by water above Jackson, is thirty-eight inches thick. This 
bed lies Sower in the hills than tlie main bed at Jackson, and may be a 
distiDct bed. 

At Jackson the main coal lies eighty-eight and a half feet above tlie 
North fork of the Kentucky liver. It varies from three and a half to 
five feet in thickness, with a clay parting of from three to ten inches, 
one foot from the bottom of the coal. The roof is an aigillaceous shaJOj 
fifteen to twenty feet in thickness. 

The approximate section in Breathitt county, near Jackson, is as 
follows; 
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_1 



Top of ridge. 

Top of ferruginous sandstone. 

Laoee sUba of flag-stone. 

Place of cannel coal, 3 to 3J^ feet? 

Schistose ferruginous ahaly rooks. 

Red vioaceous fcri'uginous sanclstone. 
Grey shales, with argillao 



Bencli of irrcgukr bcdiied 



Main uoil. 
Schiiitose sandstone- 



Space, witli rocks concealed. 

Light grey shalj sandstone. 
Argillaceous oxide of iron in sbale. 
Cut of the road. 

Schistose sandstone? 

Space, witli roclia concealed. 

Light shales, and thin bedded sand^tc 

River level. 



The main bed 
of coal is thick- 
one to two 
miles above Jack- 
soQ, where it 
measures five feet 
with the clay- 
parting, which is 
there nine to ten 
inches. 

At J. South's 
drift the main 
coal lies one hun- 
and thirteen 
feet above the riv 
iT, with ledges of 
andstone at one 
hundred and thir- 
ty eight feet, and 
fifteen feet of sha- 
ly argillaceous 
sandstone. The 
sandstone ledges 
can be traced to 
one hundred and 
forty-five feet. — 
About two hun- 
dred feet above 
the river blocks 
of horustone and 
ehcrt lie strewed 
on the ridge — 
rocks which are 
by no means of 
common occur- 
rence in the Coal 
Measures of the 
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west. The dip of the rocks is south twenty degrees to thirty degrees 
east. 

On Cane creek the formations are much of the same character as 
on the North fork of the Kentucky — shaly rocks predominating. On 
Lower Twin creek there is more sandstone near the bed of the creek. 
On the head waters of Cane creek, in the vicinity of the Twin Gap, 
there are several out-crops of thin coal; but none were noticed over 
eighteen inches thick. 

Many years since some salt was made high up on the Middle fork 
of the Kentucky river, near its confluence with Cut-shin creek. 

Some clay ironstone was observed in shales near C. Crawford's, in 
shales overlaid by grey ferruginous argillaceous shale, and underlaid 
by schistose argillaceous sandstone, with massive sandstone below the 
ferruginous shales. 

At the Three forks of the Kentucky river some five or six beds of 
coal occur, between low watermark and the tops of the ridges. The 
main coal varies in height, above the river, from thirty-eight to eighty 
feet; its thickness being from three to four feet. 

The chemical analysis of this coal for volatile matter, coke, and 
ashes, is given in the first chapter. An ultimate analysis has also been 
made of a specimen taken from the Todd & Crittenden mine, by Dr. 
Peter. (See his Report, No. 159.) The volatile part is remarkable 
for the large amount of oxygen which it contains. 

The main coal, at the Todd & Crittenden mine, lies thirty-two feet 
above low water of the South fork, where it is from three feet eight 
inches to three feet ten inches thick, with sis to eight inches of. shale 
intervening between the coal and the solid sandstone roof. The floor 
is six inches to a foot of blaclc shale, underiaid by pyritiferous sand- 
stone. 

The appTOximate section, for two hundred and twenty-seven feet 
above low water, is as follows: 
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YeUow aholy sandstoue. 



Blueish grey ahale, with carbonate of 



with soft rocke concealed in 



Shaly landstone, thin bedded. 



It is probable 
that there is a 
bed of cannel coal 
lying to the east 
of south, higher 
than any of the 
coals here repre- 
sented, which 
would make a 
fifth bed of coal 
where the lower 
bed is in two 
members, as on 
Stufflebean creek. 

At John Me- 
Guire's entry the 
main coal lies six- 
ty feet above 
Stufflebean creek, 
and about seven- 
ty feet above the 
Kentucky river. 
At the out-crop 
the coal measures 
three feet two 
inches, but in- 
creases in thick- 
ness in the hill 
to three feet six 
inches. It dips 
slightly into '-lie 
hill for a short 
' distance and then 
rises. The coal 
at this mine has 
a very distinct 
clearage, and 
comes out in Sine 
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■ge blocks, 
weighing fifty to 
one hundred lbs. 
At the upper 
drift the coal is 
only twenty feet 
above the creek. 
Here some bands 
of the carbonate 
of iron were ob= 
observed in the 
shale of from 2 
to 3 inches. — ■ 
Beaty'sdriftisin 
the same hill as 
McGuire's, but 
on the opposite 
or south side. 

The main coal 
is thinner on the 

North and Main fork of the Kentucky river, opposite Proctor, thaa 
on the South fork, but the former is rather freer from pyrites, and 
has a more uniform clearage, which fevors its coming out in larger 
and finer blocks. The main coal has, for the most part, a jet black 
color and bright surface. 

The floor of the main bed, at the foot of the shoals below Proctor, 
is one hundred feet above the river; the coal is three feet six inches 
thick, and is covered by black and grey shales. 

At Dr. Dudley's entry the mala coal lies nioety feet above the 
Kentucky river, and is three feet three inches thick, covered by shaly 
sandstone. The underlying bench of sandstone is forty feet above 
the river. 

On Mick's bi'anch a coal four feet three inches occurs, at an eleva- 
tion of one hundred and twenty-five feet above the river. This may, 
possibly, be a different bed of coal, coming in over the shaly sandstone, 
that is in place near the same level at Proctor; or it may be, more 
probably, the main bed, which has increased in thickness, and occupies 
a higher position above the drainage of the country tlian at the other 
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localities above cited, imaiecliately on the river; since at Dr. Dudley's 
lower drift, one-quarter to one-half a mile above the mouth of Contrary 
creeh, the maia coal that has been discovered is from one hundred and 
fifty-five to one hundred and sixty feet above the river; and a few hun- 
dred yards below this grey compact limestone first shows itself, five to 
six feet above the waters of the Kentucky river, dipping at an angle 
of 15° south 80° west, and marking the junction of the Coal Measures 
with the sub-carboniferous limestone on the Kentucky river. 

No thick coals have yet been discovered near BoonvlUe. The coal 
which is principally used, at present, at that place, is an eighteen-inch 
bed, reached by stripping the soil and sub-soil at E. Isaacs', four miles 
fi-om BoonviUe. 

There is also some coal in the bed of Buck creek, near Ross'. 
Five Buies above BoonviUe, A. Gilbert has bored some three hundred 
feet for salt water, but not with success. A worliable coal is reported 
one hundred feet down in the borings. The borings were never tubed 
to exclude fi'esh water; the failure to obtain a profitable brine may have 
arisen from overlooking this precaution. At any rate, the beds of 
sandstone on the South fork, near Gilbert's, have the cellular structure 
and character, and tlie shales about. BoonviUe have those variegnted 
colors often symptomatic of muriatiferous rocks. 

At the mouth of BuU-skin a twenty-eight-inch coal occurs; and frag- 
ments of coal were found on Indian creek, and also detached masses of 
carbonate, of iron. 

The Burning Spring, of Clay county, is one of the remarkable geo- 
logical phenomena of this section of the country. Through a pool of 
water in a narrow bottom a constant stream of gas escapes, in copious 
volumes. A lighted match suffices to set the gas on fire, which flashes 
instaataneously into numerous jets across the pool, continuing to burn 
until' the force of the gas or a gust of wind blows it out. Judging 
from the color of the flame and the odor of the gas, it appears to be a 
mixture of heavy and light earburetted hydrogen, with some free or 
uncombined hydrogen. 

The commotion In the water rendered it too turbid, without filtration, 
to test it satisfectorily for its saline constituents. Bi-earbonate of iron 
seems to be the principal constituent. 

The gases must here reach the surface from some deep-seated source, 
through an extensive fissure of the rocks, concealed by the debris from 
28 
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the hiils — ^perhaps from some bed of coal and iron ore exposed to sur- 
heated steam or other heat, by which decomposition is effected with 
evolution of these gases. Whatever their origin may be, the ma- 
terials which supply the elements must be contained in the interior 
of the earth on a vast scale, since the "Burning Spring" has continued 
to evolve these gases with unremitting energy ever since the country 
was known to the first settlers. During half an hour which I contin- 
ued to watch its action, I could not perceive any cessation or intermis- 
sion. 

Productive brines are obtained for many miles along Goose creeli, 
in Clay county — particularly near the forks. 

A brine of 6° was first reached at one hundred and twenty-one feet; 
at two hundred and forty feet it was 15°. For several years a brine 
of sufficient strength to be profitable was obfeined at two hundred and 
ninety-three feet. The borings, after two or three years, were contin- 
ued deeper, until an abundant brine was reached at five hundred and 
fifty-two feet, each gallon of which yielded, at first, nearly one and a 
quarter pounds of salt, and, at the present time, one bushel from eighty 
gallons. 

From these muriatiferous strata, lying at this depth below the bed 
of Goose cceek, seven different establishments produce annually about 
one hundred and thirty thousand bushels of salt. Borings have been 
carried, at one place, to about one thousand feet below the bed of Goose 
creek, without, however, any improvement in the strength or quantity 
of the salt water. 

The rocks passed through in the borings are alternations of sand- 
stone and shaly rocks. The strata which yield the best brine at five 
hundred to sis hundred feet is a dark grey argillaceous or mud sand- 
stone, with coaly particles disseminated, and containing the remains of 
fosal plants more or less carbonized. When the borings reach this 
rock the augur frequently slips into cavities, when the salt water gushes 
up, mixed with a black carbonaceous, muddy sediment, which, after a 
time subsides, and the wat«r gradually becomes clear. 

The main coal, which is worked for fuel to supply the salt works, is 
about thirty-two inches. At Col. Daniel Gan'ard's salt works it lies 
twenty-two feet above the bed of Goose creek. It rises to the noiih 
and sinks to the south, so that it is twelve feet below the bed of the 
creek at the forks; half a mile up the Collins fork it is forty-two feet 
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below the creek, and two and a quarter miles ten feet lower. No other 
coal is reported in the boiings on Goose creek; though I believe no 
strict account was kept' of the materials passed through, which is to be 
regretted, since reliable information of all borings are a great assistance 
in developing the geology of the country Section No. 2 gives an 
approximate view of the stratification of the Goose creek country, as 
fiir as a mere reconnoissance has given a partial insight into its ge- 
ology. 

On Jack's creek, a branch of Red Bird, which comes in below the 
mouth of Plullips' creek, there is said to be a bed of coal some six feet 
in thickness; but I have not yet had an opportunity of examining this 
locality. 

In the neighborhood of the Cumberland river, in Knox county, two or 
three miles above Barbour^'ille, there are at least two, if not three, beds 
of coal ; one, one foot three inches to one foot one inch, at an elevation 
of one hundred and thirty-eight feet above the Cumberland river; and 
one, two feet to two feet three inches, at one hundred and ninety-five 
feet. At an elevation of two hundred and twenty-five feet there are 
indications of another bed; of this latter I have not been able, as yet, 
to see a satisfactory out-crop. Near low water, and at ninety-three 
feet, it is possible other coals may be found. 

The chemical examination of H. G. Miller's Mineral Spring, in 
Knox county, indicated, as the principal constituents, bi-carbonate of 
the protoxide of iron, bi-carbonate of lime and magnesia, a small quan- 
tity of chlorides— probably both chloride of sodium and chloride of mag- 
nesium; its medicinal properties are tonic, slightly aperient and deox- 
idizing. 

Immediately over the spring is a thin bed of coal of sis to ten inch- 
es, covered by about twenty inches of soft, reddish-brown sandstone, 
passing upwards into two to three feet of hard sandstone; below the 
spring are ferruginous red, grey, and dark shales, including thin bands 
of carbonate of iron. 

The following section obtained on Linn-camp, near tbe confines of 
Knox and Laurel counties, presents very much the same materials that 
were observed in sections exposed between Barbourville and the Cum- 
berland Ford. 
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SECTION ON LINN-CAMP. 



Top of the ridge. 



irgillaceoiis and femigini 



Schiatoae soft sandatone. 



Top of beach of sandstone. 



Soft jellowiali red sandstr 



The lower por- 
tion of this sec- 
tion contains a 
eousiclerablo 
quiintity of a va- 
riety of scaly 
yellow ochreous 
iron ore. 

The cliffs along 
the Camberland 
river, between the 
western confines 
of Knox county, 
about the "Nar- 
rows" and Thos. 
Faulkner's, are 
composed of 
thick beds of 
black shale, ex- 
tending to the 
height of forty 
to fifty feet above 
the river, over- 
laid by thin-bed- 
ded sandstone, 
passing upwards 
into more solid 
ledges of the 
same. In some 
of the points of 
the ridges ferru- 
ginous shales 
crop out amongat 
the black shales, 
inclosing carbon- 

Saft concretionary and jointed Bnndsfono. j ate of ITOU. At 

I an elevation of 
I about one hun. 



ArglUac. 



IS and feri'ugiuous shales. 



13 and ash-colored shales. 
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SECTION ON LINK -CAMP .—Continued. 



Schiatoae Bands tone, with ferruginous 

Soft argillaceous sandstone. 
Ferruginous and soft argillaceous sand- 
Thin -bedded and ehaly sandstone. 



Variegated red, brown, grej, and black 
shales, imbedding scaly argillai 
oiide of iron. 



I LeTgl of Linn-camp creek. 



dred and forty 
feet, and two hun- 
dred feet above 
the river, the 
same beds of coal 
can probably be 
found, which have 
ah'eady been ci- 
ted as occurring 
two to three miles 
Bai'bour- 
ville, at corres- 
ponding eleva- 
tions. 

The high range 
of hills in the 
southern part of 
Knox county, 
bearing south- 
west and north- 
east from the 
Shillalies to the 
Cumberland ford, 
I seem to be com- 
j posed, so fiir as 
-they have yet 



been obsei-ved, of conglomerate or an equivalent s 

the ridge, with sub-carboniferous limestones and shales forming the 



1 this range of limestone and conglomerate, and between it 
and the Tennessee line, in the so called Log mountain, the geological 
formation belongs to the same Goal Measures which exist on the north- 
west of this uplift: of the lower rocks, as represented in section No. 2, 
with this peculiarity : that there appears to be, so far as I have bad an 
opportunity of examining it, very little hard or heavy bedded rock — 
the greater part of the body of the Log mountain being composed of 
shales and thin bedded shaly sandstones, even to the summit of this 
mountain, which is higher than the Piuc mountain itself On Hig- 
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night, a branch of Yellow creek, in the lower part of the mounfain, 
where its waters have partially laid bare a section of the strata for 
about thirty feet, it has exposed several beds of coal lying in dose 
proximity, making in all eight or nine feet of coal. This coal was re- 
ported to be twenty feet in thickness by the hunters who had observed 
it some years ago, during some of their excursions in this wild and 
unfrequented part of the Cumberland range of mountains. When I 
came to examine it in person I found that several feet of intervening 
shale and sandstone were included in the supposed twenty feet of coal, 
thus: 

Feet. Inches. 

Sandstone, - 6 

Stale, 6 

Coal, 3 

Clay parting, ---------- 4 

Coal, - - - 3 

Fire-clay, -.-..----- | 
Schistose sandstone, 1 foot 6 inches to - - - - - 2 

Shale, 6 

Coal, top only seen, . ._-.---! 

While in this neighborhood I also examined the supposed location 
of the notorious "Swift mine," on the other or north-west side of the 
same mountain, where the Indians are said in former times to have 
made a reservation of thirty miles square, on a branch of the Laurel 
fork of Clear creek. Benj. Hemdon, an old explorer, and a man well 
acquEunted with the country, guided me to the spot where the ore was 
supposed to be obte.ined by the Indians, and afterwards by Swift and 
his party. It proved to be a kidney-shaped mass of dark grey argil- 
laceous iron-stone, containing some accidental minerals sparingly dis- 
seminated, such as sulphuret of zinc and lead, with a white powder, 
which proved, on examination, to be a hydrated silicate of alumina. 

This ore originated in a thick mass of dark bituminous argillaceous 
shale, with some thin coal interstratified, that occurs about iive hun- 
dred to six hundred feet up in the Log mountain. 

I also examined, in the same vicinity, a supposed locality of granite. 
The rocks mistaken for granite proved to be a hard, fine-grained silico- 
calcareous rock, and carbonates of lime and protoxide of iron. 

The richness of the soU on the slopes, and even on the summit of 
the Log mountain, is matter of surprise — supporting a heavy growth of 
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AYalnut, Oak, Cherry, Poplar, Locust, and Chestnut. The blaelt, rich 
mould of the Log mountain ia owing to the prevalence of dark carbo- 
naceous shales, which no doubt contain more or less lime, either in the 
substance of the shale itself or derived from the calcareous segregations 
therein imbedded. 

The Log mountain and its peculiar formation extends into Harlan 
county, and is continued under tho name of the Big and Little Black 
mountain, from south-east to north-west, until it reaches the Ykginia 
line. 

It is, doubtless, in the extension of these Coal Measures, that the 
reported thick coals, (fourteen feet,) on the Clovei-lick branch of the 
Poor fork of the Cumberland river, have their origin. The Pine moun- 
tain range, which extends completely across Harlan county in a par- 
allel course, is composed, as in Knox county, of conglomerate and 
millstone grit sandstone, on its summit, resting on limestones and 
marly shales of the sub-carboniferous group, alternating occasionally 
with sandstone; all dipping at a high angle of from 25° to 30°, the 
direction being, near the Cumberland Ford, about south 20° east. For 
this reason the summit and south-east slope of the Pine mountain 
range is a poor silicious soil; and for the same cause the land is very 
productive along the calcareous bench on the north-west slope; but 
the declivities are, for the most part, so abrupt that it is only locally 
susceptible of cultivation. 

On the waters of Clear creek, in the vicinity of the Log mountain, 
and also in the valley between the White and Kitt mountains, detached 
pieces of soft, talcous slate have been picked up; but as these, so far 
as I have seen, are found in situations evidently the resort of the abo- 
rigines, and the rock is of that soft nature and composition which ren- 
ders it easily fashioned into pipes, ornaments, and utensils, that 
will withstand heat, there is strong reason for believing that it has 
been brought by them from the gold region bordering on North Caro- 
lina, Tennessee, and Georgia, not more than seventy or eighty miles 
distant, in a direct course. Nevertheless, since there seems to be, from 
good authority, an abrupt anticlinal axis in the valley between the 
"White and Kitt mountains, the strata dipping on either side at high 
angles, in opposite directions, there is a possibility that such rocks 
may, hereafter, be found in place in Kentucky, in the gorges of some of 
these mountains. 
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Beautiful samples of close-textured, concentric-structured cannel 
coal are found on the head of Dorfcon's branch, that empties into the 
Cumberland river three-quarters of a mile below the Cumberland Ford. 
An analysis of this coal gave, 

Specific gravity, 1.25S 

Total volatile matter, 42.9 

Coke, (compact, slightly altered in form,) 67.1 

100.0 

Moisture, ' . - . 2.0 

Volatile combustible matter, --...- 40.9 

Fixed carbon in colte, 55. 1 

Ashes, (orange-colored,) 2.0 

100.0 
It has a most brilliant surface, and smooth conchoidal fracture. Fine 
specimens of black fossiliferous limestone, containing Prodiichis and 
Orbicula, occur on the waters of Straight creek, oa both sides of the 
mountain, bordering on Harlan and Clay counties, which are susceptible 
of a polish, and therefore applicable as a black marble; the fossils 
showing frequently pearly white lines and surfaces against a black 
ground. 

On the waters of Yellow creek, within about two miles of the Cum- 
berland Gap, the strata are wrinkled and folded, and a two-foot four- 
inch leafy coal is inclosed between beds of shale. 

Where the Cumberland river breaks through the Pine mountain 
range the rooks dip south 20° east, at an angle varying from 25° to 
B0°. The limestone is some three hundred feet above the river, cap- 
ped with conglomerate, and underlaid by marly shales and sandstone. 
From the geological structure of this mountain it is not likely that 
any accessible beds of coal can be reached on the south-east side; pos- 
sibly some may be discovered on the north-west, but these are likely 
to dip into the hill so rapidly that they can only be worked by inclin- 
ed planes, and will therefore be troublesome to drain, and the beds 
will be very apt to be coutorted. 

The massive sandstone of the summit of the mountain, and the 
south slope, is occasionally overlapped in that direction with shale. 
No limestone can be reached on the south, as it bassets towards the 
north-west. 
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Th9 Clear creek "Sulpliur Spring" was tested at the fount iin head. 
There appears to be Hfctle or no froe sulphuretted hydrogen in this wa- 
ter, as acetate of lead is not blackened by ii The sulpbur which it 
contains may be a trace of sulphuret of alkali; but, as I had at 
that time no nitro-prusside of sodium amongst the re-agents, I was not 
able to test for alkaline sulphnret with this re-agent Bi-carbonate 
of lime and magnesia, with traces of sulphates and chlorides, are its 
other ingvedients. This mineral water will probably be found service- 
able in the cure of diseases of the skin, malignant ulcers, and other 
similar complaints. 

Where the Cumberland river sweeps the south-east base of the Pine 
mountain for some miles tlie rocks in view are mostly shaly, with the 
prevalent dip to the south-east. 

About six or seven miles up the valley, cliffs of sandstone come 
down to the river, with a more moderate dip, and appeiir in the shape 
of watch-towers and battlements flanking the escarpments. Further 
up some out-crops of coal make their appearance. One of the best 
which came under my notice, near Letcher P. 0., is two feet nine inch- 
es thick, lying about forty feet above the river. It has a bright sur- 
face and remarkable clearage at about 80° from the plane of bedding, 
which gives it the appearance of being almost on edge, but the actual 
angle of dip here is only about 5°. A bold, chalybeate spring issues 
from beneath the coal, which, notwithstanding its proximity to the 
coal, appears to be free from sulphcde of u'on,^as chloride of barium 
gives no perceptible precipitate in the water. It seems to be a nearly 
pure bi-earbonate of the protoxide of iron, which gives it value as a 
tonic and antiperiodic mineral water. At a mill half a mile below this 
there are some thick shaly beds alternating with sandstone, dipping 
south 45° to 50° east, at an angle of about 25°. Twelve miles below 
Harlan Court House there is an immense bank of shale, with some 
thin-bedded sandstone dipping south 20° east, at an angle of 21°; and 
a mile further schistose sandstone is seen dipping south, at an angle 
of 10°. Five miles beyond is an extensive bed of black shale, with 
appearani'e of coal, followed by sandstone nearly horizontal. The 
finest beds of coal in Harlan county are undoubtedly in the range of 
the Little Black mountain, on the Clover fork, Clover liek creek, Cat-, 
lines. Meadow, and Lick branches, where the beds vary from three to six 
29 
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feet or more.* In faotj more or less coal will undoubtedly be found ob 
most of the streams coming in from the Big and Little Black moun- 
tains; and, from the large blocks of cannel coal found on some of the 
streams in this pai't of Harlan county, there must be a good bed of 
cannel coal in the adjacent hills. 

A section obtained on the Clover fork of Cumberland, near the 
Three Forks, presented the following strata: 

Sandstone in elifi'a, - 20 to 30 feet. 

Argillaceous shales, alternating wiili sandstone ; some 3sli-ool- 

ored shale with thin coal, .--.-.. 30 feet. 

Shfile, with argillaceous iron ore, 6 fret 

Sandstone, a few feet. 

Dark bituminou.? shale, witii thin coiil near the bed of the river. 

In the pass over the Piue mountain, by the War gap, leading into 
PeiTy county, a great deal of loose eandstone is seen on the southern 
ascent; but probably, in consequence of the strong south-easterly dip, 
none sbow^ itfeelf 11 wdi e\pj el lei t^ « ch1i Oi the very top 
are heavy b ockb tf congiomeia e 

Ledges of 'iub c ibomferins hmestone weiP encoancered about one" 
third of the distance of descent on the noith west declivity, six to 
seven hundred feet abo^e the principal stteams The descent is very 
abrupt; a bndle path leadmg m a cnemtc is mannei constitutes the 
only State 10 id horn Hai'an H mto Peiij county 

A nch black caicareous soil always marks the junction of the sab- 
carboniferous lijTiP.stone and shale with the overlying sandstone and 
conglomerate. 

No sooner have you reached the foot of the Pine mountain than 
you begin the ascent of the Kentucky mountain, which is, however, 
lower than the Pine mountain, and appears to be already beyond the 
great south-west and north-east dislocation, since it is composed of the 
Coal Measures overlying the conglomerate, and no sub-carboniferous 
limestone is visible on either slope, so far as I Jiave yet seen. Here 
the Middle fork of the Kentucky river takes its rise, under the name 
of the Laurel fork. Some thin coal crops out on this water course, 
which is here a mere rivulet, the State road running lor long diatiinces 
in its very bed. 

Near Henry Lewis', on Tred's branch of Laurel, at \he base of 

•One bed Ig paporteU Cu be Iburlaen feet thluk. 
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Lovely mountain, in Harlan county, a bed of coal was seen, tlivee feet 
five inches thick, with a clay paitliig ten inches from tbe bottom: in 
all; tbree feet of good coal, partly of a compact, close-textured yarie- 
ty, like canne! coal, and partly bituminoHS. The compact coal repos- 
es on the clay pai'ting. The floor is ash-colored fire-clay, with remains 
of Calamites and other fossil plants ; the roof is an argillaceous shale, 
running upwards into sandstone. Below this exposure, on the main 
creek, remarkably thin bedded sandstone comes out near the water 
level, which can be obtained in large thin slabs, that have been em- 
ployed for covering bee-hives. These layers are overlaid by thicker 
bedded sandstone. 

A bed of coal of similar quality and thickness to tbat mentioned 
as occurring on Tred's branch also crops out on the other side of the 
ridge watered by Greasy creek. 

The Yoik mountain is composed of shales and sandstones. Kear its 
top some good ar^laceous iron ore was observed. Fragments of coal 
were observed nearly all the way up the White Oak creek; the debris 
of beds in place in the adjacent hills. 

At the junction of Coon and Wolf creeks the same appearances pre- 
sented themselves, derived in part from a four-foot bed of coal which 
is in place two and a half miles above its moutli, and from another 
which crops out in the bank of a branch emptying into Wolf creek. 
A mile and a quarter down Coon creek another bed of coal is in place; 
indeed, beds of coal occur on all the branches in this part of Perry, 
viz: on Wooton's, Mclntoshes, Messer, Big, and Coal creeks; since, 
even where the coal is not seen in place, washed fragments are to be 
found amongst the debris in the creek bottoms. The bed on Coal creek 
is four feet thick. On Big creek thick and extensive beds of black 
bituminous shale are frequently exposed. 

The boundary line between Harlan, PeiTy, and Clay counties is quite 
fiilsely represented on the present maps of Kentucky. Coon and 
Wolf creeks form the boundary between Clay and Perry — the line 
passing by what is known as the "Bonnet Hock," on Coon creek. 

On the south side of the North fork of the Kentucky river the 
main coal of the centre of Perry county lies about ono hundred feet 
above the river. It has a clay parting of one or two inches ten inches 
from the bottom; the total thickness of the coal being four feet and a 
half to five feet. 



,y Google 



228 geseeai, beport of geological SUETEY- 

Near the top of the ridge dividing the waters of the Elislia fork of 
Big creek aiicl the Coal biaiicb, there are considerable quantities of ar- 
gilJaceous oxide of iron. 

One mile above Hazzai'd, in the cut of the road, on the north side 
of the Kentucky river, and about fifty or sixty feet above it, a bed of 
coal, three feet five inches in thickness, is exposed. It has several 
clay partings, and the coal does not appear to be of very good quality. 
The base of the Kentucky ridges, for thirty to fifty feet, in the vicin- 
ity of Hazzard, are composed of dark grey shaly rocks, overlaid by 
schistose sandstone passing upwards into heavier beds of sandstone, 
succeeded by shales containing argillaceous oside of iron. The strati- 
fication is Duich of the muie character the greater part of the way to 
Carr's fork, and beyond it; also in the hills adjacent to Ames' fork of 
Big creek. Two beds of coal, at kast, are associated with these lower 
shales. 

In Perry county, near Hazzard, borings have been earned, for salt 
water, four hundred feet below the bed of the Kentucky river, and 
brine obtained, yielding a bushel of salt from eighty-five gallons. Gas 
in copious volumes issued with intermitting force from the aperture, 
which facilitates the elevation of the salt water to the- surface. At 
present, however, there seems to he but very little salt made at this 
well — for reasons unknown to me. 

On Macy's creek there is good freestone for building pni-poses. 
Some calcareous septaria are disseminated in the shales, both on the 
Kentucky and on Big creek. 

At the mouth of Leatherwood ci'eek salt water was reached at one 
hundred feet, but not very strong ; the borings were afterwards sunk 
by Brashcars to four hundred and ten feet, or about the same distauCrC 
below the bed of the Kentucky river as the adjacent ridges ai'e ele- 
vated above the river, at which depth a fine brine was reached, yield- 
ing, when economically worked, a bushel of salt from sixty-five to 
seventy gallons. The borings are chiefly through sandstone, with a 
few soft shaly partings. At fifteen or twenty feet a bed of coal and 
shale was passed through, five to six feet in all ; probably the eame 
bed which shows itself in the river two or three miles below. A thick 
bed of coal is also reported at one hundred and sixty feet. The con- 
glomerate is supposed to h:ive been reached in these borings. No 
thick beds of coal have been discovered in the adjacent hills above the 



,y Google 



GfENeKAl. EEPOET OF GEOLOOICaL StmVEY. 229 

river. Over a tliin bedded sandstone, situated forty to fifty feet above 
the river, twelve to fourteen inches of ccal crop out. 

Two miles above the mouth of Leatherwood creek, on the north side 
of the Kentucky river, one foot of coal shows itself below a bench of 
sandstone, fifteen to twenty feet above the river, resting on ash-colored 
shale. One mile further up stream a good section is exposed of ehaly 
sandstones, overlind by thicker beds of sandstone. 

Four miles below Rockhouse ■ creek, in a mvine, at an elevation of 
about fifty or sixty feet above the river, two to three feet of coal bas- 
sets between beds of shale. Not far below Eockhouse the sandstones 
become more solid, and are exposed in high escarpments. 

Near the confluence of Ring's creek very thick beds of ash-colored 
shale, at an elevation of sixty to eighty feet above the river, contain 
ferruginous and calcareous septaria, and saline oozings and crystalliza- 
tions of sulphate of alumina and iron. Chalybeate springs are also of 
frequent occurrence in this part of Peny county. 

Eleven miles below Whitesburg, sandstone, though thin bedded, forms 
conspicuous benches along the river. Three or four miles above this, 
thin, imperfect seams, of coal are compressed between layers of sand- 
stone, much in the same manner as the escai'pment of the Finnie Bluff, 
in ITnion county. The outrcrop of several thin coals are also visible 
in this vicinity; and indeed every few miles, to within a short distance 
of Whitesburg. 

Borings have also been made for suit water iit Whitesburg, and brine 
obtained at three hundred feet; at four hundred feet it yielded a bushel 
of salt from one hundred and twenty-five gallons. It is intended to 
carry these borings deeper. The decomposed out-crop of a thin coal 
shows itself five and a half miles above Whitesburg; and similar ap- 
pearances were also seen two miles higher up. Five and a half miles 
from the source of the Kentucky river a coal of three to four feet is 
reported, which, however, I did not have an opportunity of examining. 
This is the thickest coal known, at present, on the head waters of the 
main branch of the Kentucky river. 

From Joel Wright's, three and a half miles below the spring which 
forms the source of the main bianch of the Kentucky river, I made 
an approximate measurement with the pocket level to the top of the 
Sounding gap, and found it to be, in all, one thousand and seventy- 
two feet, and obtained the following section; 
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At 1072 feet. Conglomerate sandstone, top of the Sounding gap. 

Boundary lino between Kectncky and Virginia. 

At 1015 feet, Red. and grey sliales. 

At 900 feet. Eoad above Geo. Bentley's liouse. 

At 87S feet. Green and red sliales. 

At 800 feet. Corner of Bentley's fence, on road. 

At 776 feet. Highest appearance of limestone, seen on llio road. 

At 766 feet. Top of main body of sub-carboniferous limestone. 

At 700 feet. Bluff bed of snb-carbontferous limestone. 

At 680 feet. Lowest appearance of wpper'beds of limestone. 

At 535 feet. Road where county line crosses. 

At 610 feet. Road above spring. 

At 500 feet. Spring — the source of the main branch of the Kentucky river. 

At 4B5 feet. Forks of the road. 

At 400 feet. Fourth house — Geo. Bentley's little farm. 

At 200 feet. Third house— Hull's ? 

At 145 feet. Second house — H. M. Bentley's. 

At 100 feet. Fir.st house — H. T. Bentley's. 

At feet. Kentucky river, at Joel Wright's. 

High cliffs of conglomerate and sandstone lise on either side ahove 
this pass into Virginia; the highest points, by estimation, being prob- 
ably five hundred feet above the summit of the road where it passes 
over the Sounding gap. If the fall of the Kentucky river from Joel 
Wright's to the mouth of Leatberwood be at an average rate of eight 
feet to the mile, (assumed,) then the Sounding Gap is two thousand 
four hundred and seventy-seven to two thousand five hundred feet 
above tide water; and if the highest points are five hundred feet (as- 
sumed) above the pass through ilie gap, then the summits of this part 
of the Cumberland range are about three thousand feet above tide 
water in the gulf of Mexico. 

According to Capt. May, who consti-ucted the road over the Sound- 
ing gap into Yirginia, this ia the lowest and easiest gi^ade of this range 
of the Cumberland mountain. His measurements make it eight hun- 
dred and ten feet above the Elkhorn fork of Big Sandy river, starting 
his level only two hundred and twenty-three feet below the road where 
the county line crosses in the preceding section. 

On the Shelby fork of Big Sandy, in Pike county, a two-foot coal 
lies under a cliff of sandstone, about tliirty-five to forty feet above the 
bed of that stream. This coal was on fire for upwards of two years, 
and the smothered combustion has produced a kind of natural coke. 
In samples which I procured from this bed, it is worthy of note, that 
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on the same speciaien the cellular sti'ucturij of coke can be observed 
almost in justa-position with portions presenting the usnal appearance 
of unaltered coal, showing the unsoundness of the argument which has 
been brought against the natural coke of Virginia being a coal altered 
by heat, because some parts of the bed have the appearance of oidi- 
nary coal. 

Efflorescences of salt show themselves for several miles on the Shel- 
by fork of Big Sandy; this, together with noted Buffalo licks, led to 
the belief that salt water might be obtained by boring. An attempt 
was made by Captain May; after reaching a depth of one hundred 
and forty feet the auger got fiist, and the boring was discontinued. 

No coals have yet been observed on the Shelby fork of Big Sandy 
of more than two and a half to three feet in thickness. 

The ridge which divides the waters of this stream from Island creek 
is four hundred and ten feet to the gap through which the road passes. 
The upper one hundred and sixty feet are composed of alternations of 
schistose sand and shale, with three benches of thicker bedded sand- 
stone. A reddish shale, under the upper sandstone, contains some 
blocks of impure iron ore. The lower two hundred and fifty feet of 
argillaceous shale incloses large septarla sandstone, moat of which is 
schistose, forms a solid bench of twenty-five to thirty feet, with two 
beds of coal under it, — the upper two feet, and the lower four inches — 
with thirty-five feet of schistose argillaceous sandstone and shale be- 
tween the two beds and beneath the whole. The highest part of the 
ridge must be from two to tliree hundred feet higher than the gap 
through which the road passes. Thin layers of carbonate of iron are 
disseminated in the shale over the lower coal, while the upper part of 
the shale has only thin bands of sandstone interstratified. 

On Chloe creek, nearly opposite Pikeville, a workable coal, of fair 
quality, crops out under sandstone. 

Seven miles above, a bed of coal lies in the bed of Big Sandy river, 
and a four-foot coal is reported at the forks of this river, all in Pike 
county. 

About sixty feet above the bed of Big Sandy, near its junction 
with Island creek, ai-e heavy ledges of sandstone, with grey shale both 
above and below it, including very large masses of calcareous septaria, 
which may afford a good substitute for limestone where this rock is 
absent. 
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Four miles below Pikeville a bold cliff of schistose sandstone juts 
out, fifteen feet above the river, with decomposing layers underneath 
that indicate saline efflorescences. These beds probably overlie the 
thicker bedded sandstone, higher up on Big Sandy, which has been 
brought down by the westerly dip that seems to prevail in this part of 
Pike county. 

The bench of sandstone at William Cecil's farm is an excellent free- 
Btono for building purposes. 

Pive miles below Pikeville a bed of coal twelve to fourteen inches 
thick underlies a concretionary sandstone, at an elevation of sixty to 
eighty feet above the river. Here the hills are much lower than at 
Pikeville. 

Seven miies below Pikeville there is a very heavy body of rasty 
ferruginous shale, nearly one hundred feet thick; and a short distance 
below this a thick bed of coal lies in the hills, ninety-six feet above 
the river, with two clay partings, dividing the coal into three members, 
the lowest being three feet, the middle one foot six inches, and the top 
one foot three inches, making five feet nine inches of coal in all. 
This coa! has a roof of schistose argillaceous sandstone, containing 
fossil Calamites and some carbonate of iron, about ten feet thick, over 
which are ledges of sandstone, thus. 

Feel. Inches. 

1. Thin bedded sandstone or flagstones. 

2. Schistose argillaceous shale, containing Calamites and carbon- 

ate of iron, about - - 10 

3. Coal — upper member, 1 3 

4. Grey argillaceous shale, 2 6 

fi. Black bituminous shale, 1 

6. Coal — middle member, 1 6 

7. Clay parting, - I 6 

g. Coal — lower member — ninety-six feet above Big Sandy, - 3 

9. Fire-clay — floor of coal. 

The dip of the strata here is a little east of north, at the rate of 
from 3° to 5"^. The lowest member seems to be of a superior quality 
to the middle and upper members. 

From the geological reconnoissance of Knox, Harlan, Peny, Letch- 
er, and Pike counties, it appears that the Kentucky ridges, to the 
north-west of the Pine mountain and its equivalent mnges, are com- 
posed, for the most part, of a succession of thick beds of schistose 
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sandstone and sbale overlying the salifuroas group that pitch beneath the 
water courses, while the Pine mountain, together with the correspond- 
ing ranges, extending to the Sounding gap, are composed, in their upper 
part,,of conglomerate and sandstones of the millstone grit series, resting 
on sub-carboniferous limestone and associate marls, shales, and sandstone 
forming the base of this range, ail of which haVe been dislocated by two 
vast parallel faults, running from soath-west to north-east, and heaved 
up more than one thousand feet along the north-west rent, receiving, 
at the same time, an inclination to the south-east, where it abuts against 
an immense body of dark shaly rocks, including thick beds oi coal, 
constituting the Upper Coal Measures of the Log, Big, and Little 
Black mountains. 

In the depression between these two last ranges, and in a direction 
nearly coincident with the direction of the fault and strike line, the 
Cumberland river finds its way from the Stone gap to the Cumberland 
ford, where it breaks through the chain of the Pine mountain, and 
then turning nearly at right angles to the line of strike, it pursues its 
course over the various members of the Coal Measures, until it again 
sweeps the conglomerate at their base. Pitching over an escarpment 
of that rook, at the falls of the Cumberland, in Pulaski county, and 
undermining the subordinate shales, it soon dashes over beds of sub- 
parboniferous limestone at the shoais, before winding its way to the 
older fossiliferous rocks of Russell and Cumberland counties. 

The most important coal region of Pulaski county is above the 
shoals, not only adjacent to the Cumberland river, but on many of the 
creeks and branches putting into the Cumberland, both on the north 
and south. 

The base of the geological sections in this vicinity, for one hundred 
and fifty feet, is composed of sub-carboniferous limestone; and one 
hundred and fifty feet above the limestone, or three huudreed feet 
above the Cumberland, the main bed of coal comes in. It varies 
from four to five feet in thickness. Both the floor and roof are dark 
bituminous shales; and forty feet above the coal is a bed of conglom- 
erate sandstone, passing into yellow sandstone, which extends to within 
four feet of tlie top of the ridge, which is four hundred and nineteen 
feet above the Cumberland river. Twenty-five feet under the main 
coat is a thin coal from six inches to one foot in thickness; and forty- 
five feet lower another bed of coal from eighteen inches to three feet; 
30 
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which is, therefore, about ninety feet above the suh-cai'boniferous lime- 
stone. 

The main coal has been entered at several places, and mined to a 
considerable extent, chiefly for the Nashville market, by Ciark, Wait, 
Doyle, Pox, Bradley, Stringer, and others. 

An analysis of this coal for volatile matter, coke, and ashes, gave 
the following result : 

Specific gravity, 1.293 

Total volatile matter, 39.00 

Coke, (bright, slightly inflated,) 61.00 

100.00 

Moisture, 3.00 

Volatile combustible matter, -.---- 36.00 

Fixed carbon, 57,00 

Ashes, (light grey,) ....... 4,00 

100.00 
A few inches of the upper part of the bed is close-textured, like 
cannel coal. In some of the entries this kind of coal amounts to ten 
inches, and even eighteen inches or two feet, of the upper part of the 
bed — ^tlie ordinary variety measuring four feet two inches. 

Fine bodies of coal land lie between Buck creek and Bear creek; 
also, on Beaver, where the main coal is even thicker than immediately 
on the Cumberland river. 

The rocks decline rapidly to the south-east, so that the black shales 
lying over the coal and below the conglomerate are at the water's edge 
below the falls of the Cumberland, in Whitley county, where there ia 
the following section : 
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Coal, XO inches to 3 feet. 



The perpendic- 
ular fall is sixty- 
two feet; the fall 
and rapid seven- 
ty feet. The 
twelve feet of 
shale under the 
conglomeiato is 
the repository of 
the notorious ore 
jwhieh it was pro- 
Ifessed contained 

Sandstones forming the esoarpment a- ,-, e -x 

boTe the falls of the Cumberland ^ quantity 01 Sil- 
ver equal to from 
;een to twen- 
ty grains in an 
ounce. I regret 
say that the 
chemical exami- 
nations that have 
made of 
this ore do not 
confirm these 



Black, tliinlj laminated sbale, with clay 



13 ahiile at foot of the falls. 



Top of the falls of the Cumberland. 



The ore is es- 
sentially a proto- 
carbonate of iron, 
containing the 
following eonstitr 
uents : 



Moisture, 






0.40 


Carljonic acid, 






31,10 


Protoxide of iron, 






50.17 


Peroxide of iron, 






5.40 


Lime, 






0.56 


Alumina, 






0.70 


Magnesia, 






0.36 


Insoluble silicates. 






11.20 
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There are some incidental mineralSj in small quantities, disseminat-ed 
irregularly through this or(!, which do not belong to its essential com- 
positionj viz: sulphuret of zinc, eulphuret of iron, and perhaps traces 
of sulphuret of lead, antimony, and arsenic, together with a white pow- 
dery mineral which was mistaken for chloride of silver, but which is, in 
feet, a hydrated silicate of alumina allied to the mineral Scarbroite. 
The sQYer which professed to be extracted from this ore must have 
been derived either from ai^entiferous lead, employed io lai^e quanti- 
ties to cupel ("i-efine") the metallic ingot of iron ("prill") reduced 
previously from the ore, or it was iraudulently introduced during the 
process of smelting or reBning, since traces of sulphuret of lead, that 
might be present in the ore, even if argentiferouSj could not supply 
more than a small fraction of a grain to the ounce of ore- 

These same shales supply, almost at every locality where it out^crops 
in the "Texas District," or southern tongue of Pulaski county, quan- 
tities of this carbonate of iron, even in more considerable masses than 
at the falls of the Cnmberiand: as for instance, on the Grassy gap 
suiTey, on the head of Indian creek; Rock House valley; Sam's 
branch of Beaver ; Sloan's branch of the South fork. At the first of 
these localities the quantity, if fairly exposed, would probably be 
equal to a continuous bard of from eighteen inches to two feet, and, 
since the land is well timbered with White Oak, Chestnuts, Pine, and 
Poplar, and probably workable coals not far oH", this region is worthy 
the attention of the iron mfmufaeturer. The bed of coal which is imme- 
diately in connection with the shale affording the iron ore is only some 
six inches or a foot thick, but the place of the main coal of Pulaski coun- 
ty comes in about forty feet lower. It may not, however, be as thick 
in this part of the County as at the mines above the shoals; indeed, 
the indications rather lead to the inference that it will not be foun i to 
he more than three feet. The measurement of the ridges in the vicin- 
ity of Sloan's gave the elevation at three hundred and aeventyi-eighi; 
feet above the camp, below Sloan's house, which would make thera 
about from five hundred and eighty to six hundred feet above the Big 
Sandy branch of the South fork, and about thirteen hundred feet 
above tide water. The buff limestone, overlaid by greenish grey 
naarly shales, is one hundred and twelve feet above Camp, therefore 
two hundred and sixty-six feot below the top of the ridgo over which 
the Jacksboro' road passes, and the junction of the sandetone and 
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shales one hundred and fifty-two feet under the tame and one hundred 
and fourteen feet above the buff hmfstoue 

Several good chalybeate springs have then souice in Pulaski and 
Wbitley counties, from the geological huiizon of the shales and iron- 
stone; some of these were tested at the fount -iin head, and found to 
contain carbonate of the protoxide of iron, with tnces only of chlo- 
rides, and possessing feeble de-oxidizing properties 

There appeal" to be two, if not three, distinct shale bedb containing 
iron ore, in Pulaski county — one fifteen oi twenty feet ibove the 
sub-carboniferous limestone, and one about ninety feet — but the up- 
per bed is probably the most pioductive Where the oie is most 
abundant the coal seems to be thmne&t 

In the Pitman range of hills, which form the divide between Pit- 
man creek and Buck creek, in Pulaski county, there are seveml beds 
of coal; one, which lies about one hundred and fifty feet above the 
limestone, measures three feet three inches, including a clay pa]:t- 
ing and a thin band of sulphuret of iron, one foot fi:om the top of the 
bed, or about three feet of coal in all. This bed is, probably, the 
equivalent of the main coal on the Cumberland river; another, about 
one foot thick, fourteen to fifteen feet higher in the hiils; two more 
will probably be found below the three-foot bed, and one ninety or one 
hundred feet above it; there are indications also of iron ore above the 
three-foot coal, though it appeared rather earthy where the specimens 
were obtained. A kind of gravelly or pisiform iron ore was obseiTed 
towards the base of the Pitmanhills, but above the limestone. Some 
thin veins of lead ore have been found running through the limestone 
at the base of the Pitman hUls. 

On the Big lick the main coal has a clay parting of fifteen inches, 
with about one foot of coal above it, and forty-one to forty-two inches 
below. Near the mouth of E.ockcastle river the coal is said to be of 
the same character. 

At the NaiTOws of Rockcastle river, in Rockcastle county, where 
Dr. Graham is erecting a saw-mill, the formation is analogous to that 
described on the Cumberland, only the sub-carboniferous limestone lies 
lower^near the water courses— and the conglomerate eaodstone is in 
greats' force, forming vertical escarpments of one hundred and fifty 
feet. Here also the piincipal bed of coal is situated about forty feet 
under the escarpment of Eiandatonc and conglomerato, butj so far as 
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can be judged from a natural out-crop, not so thick as on the Camber- 
land. The two other inferior coals can probably be found here also. 

Nearly the whole of the base of the hills on Rockcastle river, in the 
vicinity of the Nan-ows, is compoaedj for upwards of two hundred feet, 
of soft shaly materials, on which reposes oue hundred and fifty feet of 
massive sandstone and conglomerate, forming, opposite Dr. Graham's 
mill, the conspicuous escarpment known as the "Bee Cliff," the sum- 
mit of which is three hundred and iifty-flve feet above the river, or 
about eleven hundred feet above tide water, without reckoning the 
slope above, which is at least twenty-five or fifty feet more. In con- 
sequence of the crumbling away of the shaly beds supportiog this 
enormous weight of sandstone and conglomerate, the cliffs are rapidly 
undermined, while immense masses become disjointed, and precipita- 
ted down the abrupt slope into the bed of E^ckcastle river It is in. 
this way that that sti'eam has become so blocked up with rocks, vary- 
ing from a few tons to the size of a large house, that in many places 
even a canoe cannot pass. This is the chamcter of Rockcastle river 
for many miles, both above and below its Narrows, and imparts to the 
scenery of that region the bold and romantic character for which it is 
justly celebrated. The wild and reth'ed state of the country, together 
with the saline exudations and licks that appear at several localities on 
Rockcastle river, cause tliis country to be a great resort for every 
kind of game; the river is full of excellent fish, hence it is a favorite 
hunting and fishing ground, not only for the settlers of the county, 
but for the lovers of the chase from the hiue grass districts of Ken- 
tucky. 

Several excellent chalybeate springs occur, also, on Rockcastle river. 
The same coals which have been described on the Cumberland have 
been traced, also, on the waters of Indian creek, in the south-eastern 
part of Pulaski; where there is also carbonate of iron and kidney- 
shaped argillaceous iron ore in considerable beds, occupying, apparent- 
ly, the same geological position as the ore beds of Nolin, in Edmonson 
county. 

Almost everywhere in the southern neck of Pulaski county, one 
hundred and fifty to two hundred feet beneath the table land, a tan- 
gled growth of Mountain Laurel, Kahnia LatifoUa, Franklinia, Gonh- 
nia Pubescens, a peculiar species of Baybush and Holly, Ilex Opaca, 
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fringe the water coursea; while on the ridges the growth is Oak, Chest- 
nut, Pine, and Hickory. 

On a branch of Indian creek, flowing into Jellico, near Shephard's, a 
good, bright, solid coal shows itself under ledges of sandstone two feet 
three or four inches in thickness, resting on fire clay. 

The Jellico mountain, which is about one thousand five hundred 
feet above tide water, is composed entirely of Coal Measures; no lime- 
stone showing itself, even in the beds of the streams. There are at 
least four beds of coalin this range; one near the beds of the branches; 
a second about one hundred feet up; a third about half way up the 
mountain, with perhaps intermediate beds; and a fourth near the top — 
as loose blocks of coal are reported lying on the surface near the top 
of the Clear ]?ork mountain, which is about the same height as the 
Jellico mountain. On Briar creek, near the foot of the south-eastern 
slope of the Jellico mountain, a bed of black shale twenty feet in thick- 
ness includes carbonate of iron, one band of which is four inches thick ; 
another about three inches, but more or less interrupted in its horizon- 
tal bedding; the same formation was also seen on the Sugar branch, 
above Perlegs, in connection with a seam of coal, lying in the bed of 
the bi-aueh. About one hundred feet above, in the Middle mountain, 
is another bed of coal, covered by grey shale; and another is report- 
ed about one hundred feet higher, on the other side of the same moun- 
tain. 

On the Cumberland river, in 'NYhitley county, opposite Williams- 
burg, the first eighty-five feet are composed of shaly rocks, resting on a 
bed of coal in the river, overlaid by fifty-five feet of thin bedded sand. 
Near the junction of the shale and sandstone, where the latter, as it 
frequently does, forms overhanging cliffs, efflorescences of sulphate of 
lime and sulphate of magnesia encrust the decomposing, receding lay- 
ers of Hhaty rocks. 

King's coal lies about two hundred and fifty feet up in a hill, on tho 
east side of the Cumberland river, over a heavy bed of black shale, 
and covered by schistose sandstone and ferruginous shales. The total 
height of the hill in which the coal is situated is six hundred feet above 
the Cumberland river, or about one thousand five hundred feet above 
tide water. There are, no doubt, several other beds of coal in this hill, 
above and below King's coal. The levels show five benches of sand- 
stone in this hill, with intermediate shale beds; the first at eighty-five 
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feet, fitty-five feet in thickness; the second at one hundred and fifty 
feet; the third at two huiidrsd and fifty feet; the fourth at three hun- 
dred feet; the fifth at five hundred feet. Ttie shale over the second 
bench contains some limonlta iron 'ore. Between the fourth and fifth 
a bed of coal can probably be found; and also between the second and 
third. The lower shale beds, near the river, contain considerable quan- 
tities of carbonate of iron. 

On the head of Watt's creek, at the foot of Linn-camp mountaiuj 
several important beds of coal are reported; one, a four-foot bituminous 
coal, suitable for blacksmiths' use; one, a kind of cannel coal. Sev- 
eral out-crops of thin coal were observed on the Clear fork, eight to 
tea miles from Williamsburg; one of which lies fifteen feet above that 
stream, covered by grey shale and schistose sandstone, with heavy beds 
of black and femiginous shales at an elevation of forty-five and sixty- 
five feet to eighty feet. CoiTesponding beds were noticed, also, near 
Briant's. At Falkner's mill the black shaJes, near the water level, no 
doubt overlie a bed of coa! in or below the river. 

While in this neighborhooii specimens of supposed copper ore were 
submitted for examination, obtained in the Pine mountain, near the 
confines of Kentucky and Tennessee. It proved to be a hematitic 
iron ore of good quality; that &om the head of Mud creek is a very 
fine cellular variety. 

Near the base of the hills, bordering on Cane and Patterson's creeks, 
ferruginous shales are exposed, containing large quantities of argilla- 
ceous oxide of iron, of good quality; and disintegrated gravel of the 
same material is everywhere strewed along the road. 

Limonite ores and carbonates of iron were also brought in for exam- 
ination from Meadow creekand Watt's creek. 

On Big Poplar creek, near William Evans', a nine-inch coal shows 
itself two feet above the water, covered by argillaceous shale. 

In the vicinity of Williamsburg, along the Cumberland river; on 
Big Poplar creek; and in the vicinity of Boston, on the waters of Cane 
creek, there is some fine, level fanning land ; in this part of ^¥lntley 
county, sn well as in most of the mountain counties east of the junc- 
tion of the sub-carboniferous limestone, millstone grit, and conglomer- 
ate, the firming property is confined, for 'he most part, to narrow strips 
of bottom land and the slopes of the mountains; often so abrupt that 
the ground admits of being plowed only in one direction — around the 
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hill sides ; othervyise the soil, in a few seasons, would be washed into 
the valleys. Extensive level farms, found mostly in the vicinity of the 
towns, are the exceptions to the general rule in the eastern coal region 
of the mountain counties. 

The boundary line between "Whitley, Knox, and Laurel counties is 
entirely falsely laid down on existing maps. Instead of starting, as 
it is represented, from a point on the Cumberland river where the east- 
ern boundary of Pulaski crosses that stream; thence up the meanders 
of Laurel river to its confluence with Linn-camp; thence up Linn- 
camp creek to its source; thence north-east along the summit of Linn- 
camp mountain to the comer of Clay, it ought to start from where 
Cane creek empties into Rockcastle river, and run, according to the 
best authority I am able to arrive at, to the mouth of Linn-camp 
creek; thence up that stream to McHargue's mill; thence along the 
dividing ridge between Robinson and Richland creeks; thence south- 
west to the corner of Clay. 

This is a sample of some of the egregious errors m the present ge- 
ography of Kentucky which demand correction, and which has forced 
upon the geologist a task as laborious and expensive as the purely 
geological part of his duty — more especially since he has no system of 
rectilineal surveys to guide him; no base lines or meridian on which 
to erect his survey; nor any recorded township, or even county maps, 
upon which any reliance can be placed. 

Carbonates of Iron, with disseminated a 'cidental minerals, similar in 
composition to the ores of Pulaski county, occur, also, in Laurel coun- 
ty, on the waters of Craig and Robinson creeks. The base of the sec- 
tion on the latter water course, near where the road from Williamsburg 
to London crosses, are black and grey shales, overlaid by five feet of 
sandstone, passing upwards into a soft brown sandstone, some fifty to 
sixty feet thick. About a mile north of this a few inches of coal are 
seen, under a similar sandstone, which prevails to within six miles of 
London, where dark gi"ey, yellowish, and reddish-brown shales, with 
vertical jointed seams and scaly argillaceous iron ore, are again in 
place, like those described on Linn-camp creek, underlaid by thin bed- 
ded sandstone, which continues nearly to London. 

On the watei'S of Laurel and Sinking creeks workable coals occur, 
that supply the town of London ; one of these is, in all probability, tho 
equivalent of the main coal of Pulaski. 
31 
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Specimens of red oxide of iron were submitted for examination from 
Frazer's Knob. The quality appears good, bat I liave not yet had 
an opportunity of seeing the ore in place, to judge of the quantity. 

An eighteen-ineh coal crops out on the Town branob, in sight of 
London. Two miles further south a three-foot coal oconrs about the 
same geological ie"vei. 

In digging wells in .the town of loudonj in Lanrel county, a grey 
micaceous gritstone is struck at fifteen feet; a hard sandbtone, with 
disseminated pebbles, is reached at twenty-five feet. This ]s, proba- 
bly, the top of the conglomerate mnge which we have described while 
(Tcating of the formations of Rockcastle river. Above this there ap- 
pear to be shales containing some dark clay ironstone. Thirty feet 
above Wood's creek forty inches of good coal comes out under ash- 
colored argillaceous shale, with a bench of schistose sandstone sixty feet 
above it; a considerable part of the intervening space being filled with 
black shales. The bench of sandstone is ten feet thick, and resembles 
the sandstone seen near London. A little lowei down, on Wood's 
creek, and on a branch not far irom Pieman s thi^ coal men&uie% four 
feet; near Brown's it is three feet. 

The surface of the interior of Lauiel l more \e^ el h n the moun- 
tain counties lying to the east and boutli m con'^eqience o! the soft- 
ness of the materials overlying the conglomeiii* The hills niong our 
route wei'e seldom over two hundred and fifty oi thiee hundied feet 
above the water courses. Adjacent to K Dokcastle nvei the country is, 
however, more broken with abrupi, piecipices di. c adiug to that 
stream. 

On the White Oak branch of Lit Je Eoi..iCastle iivn, l*uge quanti- 
ties of argillaceous carbonate of iron ^re mcluded in the shales both 
above and below a one-foot coal, and EBSociated with a three foot coal, 
which would be worthy the atfceniion of the iron manufaeturei as five. 
hundred acres of this land could be pmehised of the o\/n'=ii ii 1855, 
for a dollar or a dollar and a half an c e 

It is probable that the oonglomeratt. is in iimj IocUitils m Laurel 
county, replaced by shales with disseminated iion'-tone a-s the f >rmoc 
rock appears in an equal force along its bhike Ime m its n ith eastern 
extension, through Laurel county. 

On the south-east side of Rockcastle river, on the Mt. Vernon road, 
the top of the buff beds of the sub-carboniferous limestone extend to 
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the height of one huadred and two feet above that stream, with Arch- 
imedes limestone below at nioety-five feet Above this ferruginous 
shale thin bedded and shaly sandstones extend to the height of three 
hundred and forty feet^ inckding much silioious oxide of iron, whQe 
sandstones of the millstone grit, sixty feet in thickness, caps the sec- 
tion, extending to the height of foar hundred and ten feet. The low- 
er one hundred feet are occupied by the limestones and marly shales 
of the sub-carboniferous group, with some hydrated oxide of iron, es- 
pecially in the shale, at ninety feet. 

On the norih-west side of this river the sub-carboniferous limestones 
could only be traced to an elevation of forty feet, where it is overlaid 
by a soft, incoherent, coarse congiomerate. Here the strata seem to 
have suffered from denudation, about the time of the deposition of the 



Near the top of the hills, five miles from Mt. Vernon, in Rockcas- 
tle county, there is a dark grey carbonaceous sandstone, full of the 
remains of stigmaria; this has the Hthologieal character of the salt 
bearing rocli, but of course lies here in a position to admit of all or 
the greater part of the saline matter which it may have originally 
contained being washed out. Here the sandstone of the millstone 
grit can be traced to the height of four hundred feet above Rockcas- 
tle river, but the ridge extends some thirty to fifty feet higher. A 
mile or two further to the north-west, sub-carbonifa'ous limestones 
are alone seen. This is the north-west limit of the Coal Measures in 
Rockcastle county. Some out-liers are, however, still found beyond, 
on the waters of Roundstone lick and Skeggs' creek. 

In connection with these records of the geological reconnoissanees 
of the Coal Measures of Kentucky, it remains for me at present only 
to notice those portions of Wayne and Clinton counties which belong 
to this formation. 

The upper one hundred and thirty-three feet of the Wallace moun- 
tain, on the north-east side of Otter creek, in Wayne county, belongs to 
the Coal Measures. No coal was seen in this mountain, but it is prob- 
able a bed can be reached between forty and fifty feet below the top of 
the mountain. 

In the ridge between Meadow and Sinking creeks coal three feet, 
ten inches underlies a band of four to six feet of sandstone, over 
which ie dark ash-colored shale. Symptoms of two other beds — one 
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below and one above this coal — occur in the same ridge, but they are 
probably thinner coals. 

In Sloan's hill, which is about eight hundred feet above the Cum- 
berland river, at Mill-springs, or nearly thirteen hundred feet above 
the ocean, three feet of coal lies about one hundred feet below the top 
of this hill, or twelve hundred feet above tide water. A black shale 
has been discovered from twenty to twenty-five feet below the main 
coal of this ridge, which is associated, at least locally, with eighteen 
inches of coal. The immediate roof of the main Sloan coal is shale, 
but there are massive sandstones higher in the hill, and also below the 
coal. These coals can, undoubtedly, be found in the adjacent ridges 
wherever there is one hundred and twenty to one hundred and fifty 
feet of solid rock above the top of the sub-carboniferous limestone. 
Those hills which are less than five hundred feet above the Cumberland 
are not likely to contain any workable coal, unless they should prove 
to be implicated in local faults or down-casts of the stratification. 

The main coal of the Short mountain, near the confines of Wayne 
and Clinton counties, is nine hundred and sixty-six feet above low wa- 
ter of the Cumberland river, at Rowena, or fourteen hundred and thir- 
ty-six feet above tide water. From the coal to the top of the Short 
mountain is ninety-two feet, consequently this mountain is fifteen hun- 
dred and twenty-eight feet above tide water. This coal is three feet 
ten inches thick, and yielded, by analysis of a specimen fi-om Hoskins' 
mine, 

Specific gravity, - 1.339 

Total volatile matter. ......... 37.8 

Coke, (inflated,) 62.2 

100.0 

Moisture, 2.0 

Volatile combustible matter, 35.8 

Fixed carbon in coke, 65.2 

Ashes, ( purplish -grey, ) ...... 7.0 

100.0 
The sub-carboniferous limestone comes in about ninety-six feet be- 
low the main coal, or thirteen hundred and forty feet above tide water, 
and eight hundred and seventy feet above Sow water of the Cumber- 
land river at Rowena. This is, in all probability, the equivalent of the 
lower three-foot coal of the Cumberland coal miles, increased in thick- 
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ness, since it lies within a few feet of the same distance above the sub- 
carboniferous limestone; if so, the main Cumberland coal will be found 
near the top of the hUl. The proprietor proposes to construct a rail- 
road from the Short mountain to the Cumberland river at Rowena. 
Coal shipped down the Cumberland at this point would avoid the ob- 
structions at the shoals, which, untii removed, must always form a se- 
rious drawback to all shipments of coal above these shoale, where 
eleven boats were wrecked at one time, in the spring of 1855. 

The same bed of coal lies in the north face of Poplar Chalybeate 
mountain, five miles from Albany, in Clinton county, and in sight of 
Waid's or Long's gap, about the same height above the Cumberland 
river as in the Short mountain. Here the coal measures three feet 
eight inches at the out-crop. It has several streaks of sulphuret of 
iron running horizontally through the bed at this place- 

The same bed shows itself, I am told, in the ridges adjacent to the 
Caney gap, about three miles from Albany. If so, this is about the 
most extreme westerly limits of the Coal Measures of Clinton county. 
From what has been stated in regard to the geological position of 
the lower measures, with reference to the suboi'dinate sub-carboniferous 
limestone in Clinton, Wayne, Pulaski, Rockcastle, and part of Laurel 
and Owsley counties, it is evident that the precise boundaries of their 
geological formations can only be laid down after a careful topographi- 
cal map has been constructed of their geography, defining all the 
main ridges, and determining, accurately, their comparative elevations. 
Though the soil derived from the Coal Measures of the eastern coal 
field can by no means be regarded as an unproductive soU, yet the 
limited amount of level arable land must necessarily restrict the agri- 
cultural pursuits of the people inhabiting these mountain counties, 
hence the development of their mineral resources becomes a matter of 
the first importance to them. There is every reason for believing, 
from the geological reeonnoissance of the past season, that their re- 
sources in coal and iron — staple commodities of those nations of great- 
est prosperity — will, when fully developed, compare most favorably 
with those of any civilized country at present known on the fitce of the 
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S015-CARBOSU?L11OUS LIMESTONIJ: 

Of GriUenden, livingslon, Lyon, Caldwell, and Trigg counties. 
In consequence of the loss of the greater part of the collection made 
in this part of Kentucky on the Cape May, and a failure in the receipt 
of other boxes left for shipment on the Cumberland riTer, but little 
more can be stated here than has already been said in the first 
Chapter. 

I am only able to present now three chemical analyses of ores from 
this iron region of the Cumberland liver, contained in Dr. Peter's Re- 
port, Nos. 139, 142, and 143. These are limonltes or heniatitic iron 
ores, containing essentially oxide of iron and water. They yielded 
from twenty-five to fifty per cent, of iron; the earthy silicious matter 
varying fixim nine to fifty-four per cent., with usually small quantities 
of alumina, lime, magnesia, carbonic and phosphoric acid, and alkalies; 
these latter ingredients being seldom over a fraction of a per cent. 
The general geological relations of these ores are treated of in the first 
Chapter; more parlicular remarks in regard to these ores will be given 
hereafter, when more of the ores shall have been analyzed. 

I would recommend to the owners of furnaces who are desirous of 
obtaining an accurate knowledge of the constitutioo of any of their 
ores, and having the analyst recorded in the nest Report, to forward 
specimens either to me or to Dr. Peter, of Lexington, Kentucky, in the 
course of this summer. At the same time it would be advisable that 
specimens of the limestone used as a flux, together with a few pounds 
of the pig iron and furnace slag produced from the ores, be included 
in the selection; as a comparative analysis of these, in connection with 
the ore, is required to supply all the information necessary to enable 
the manufacturer to judge whether the ore, flux, and carbonaceous 
matter are added in the due proportions requisite to produce the best 
iron, in the most economical manner. 

Nine iron furnaces ai'e in operation at present, working the limonite 
ores from the sub-carboniferous limestones of these counties. They 
produce, on an average, from six to seven tons of pig iron in twenty- 
four hours, and run about three hundred days in the year. The an= 
anal production from these furnaces will, therefore, be, as near as can 
at present be estimated, from sixteen thousand to eighteen thousand 
tons. At present charcoal is the only fuel employed, and the cost of 
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the produetion of a ton of pig iron may be reckoned at ®18. From 
one-fifth to on&-twelfth of limeatoae is used as a flnx. They employ 
about nine hundred to one thousand workmen in mining ore, coaling, 
working the furnaces, and delivering iron at the landing. Each fur- 
nace consumes the timber off two hundred to two hundred and fifty 
acres of ground annually, depending on the size of the trees; the 
charcoal costs, delivered at the furnace, about ffi4 per hundred bushels. 

If these furnaces were so situated that they could employ coal as a 
fuel, instead of charcoal, that would net them $2 50 per ton, the cost 
of the prodfietion of pig iron coald be reduced at least $5 to $6 per 
ton. This is an advantage which all iron furnaces possess located in 
the midst of a rich coal field. It is true the quality of the iron pro- 
duced from coal is, as a general rule, inferior, but still it ie sufficiently 
good for the principal articles of consumption; and, at any rate, can 
be made of a quality equal to the Scotch pig iron, which is manufac- 
tured from raw coal. 

The Crittenden Spring, one of the finest mineral waters in the south- 
ern part of Kentucky, issues from the upper members of the sub-car- 
boniferous limestone, at the rate of one pint in twelve seconds. The 
temperature of the water was found to be 61° V., while the tempera- 
ture of the air was 79°. The water has a distinct alkaline reaction on 
litmus papers. Free, light carburetted hydrogen is copiously evolved, 
so that ten or fifteen cubic inches can be collected in a few minutes. 
The principal constituents are, 

Free, light carburetted hydrogen, (saturated ;) 

Free sulphuretted hydrogen; 

Chloride of sodium; 

Chloride of calcium? and mngnesium? 

Sulphate of soda, (small quantity ;) 

Sulphate of magnesia; 

Probably also small quantities of carbonate of soda; 

Bi-cirbonate of lime and magnesia? 

To ascertain the presence or absence of other ingredients, as iodides; 
and bromides, as well as to determine the proportions of the saline 
constituents and their state of combination, would require a full sup^ 
ply of the water collected by the chemist at the fountain head, with the 
proper precautions, and a subsequent thorough quantitative analysis 
made in the laboratory. 
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The Crittenden Spring appears to have considerable analogy in its 
properties to the celebrated sulphureous mineral water of Aix-la-Cha- 
pelie, but differs irom it in temperature and in the presence of light 
carburetted hydrogen gas. 

The Sulphur Spring of Livingston county issues in a ravine be- 
tween ledges of grey sub-earboniferons limestone, while the adjacent 
ridges are capped with hard sandstone of the millstone grit. Temper- 
ature of spring 59° F., the air being 68° F. It is a saline chalybeate 
water, containing small quantities of the bi-earbonate of the protoxide 
of iron, along with notable quantities of chlorides and sulphates of 
magnesia and bi-carbonate of lime. 

The Cernlian Spring is also situated at the foot of a hill of sub-car- 
boniferous limestone, capped with sandstone, on the waters of Little 
river, in Trigg county. Its temperature was found to be 56° F., the 
temperature of the air being, at the same time, 80° F, It issues at 
the rate of one gallon to one and a half gallons per minute. It ap- 
pears to have a very feebie alkaline reaction. This spring is strongly 
impregnated with both sulphate and chloride of magnesia, and con- 
tains, probably, also soda as a base united with the above acids ; also 
bi-carbonates of lime and (magnesia?) It contains also a notable por- 
tion of free sulpharetted hydrogen. 

Three miles east of this spring a bed of fine-grained, earthy lime- 
stone is interstratiiied in the sub-carboniferous group possessing hy- 
draulic properties 

I find myself compelled, for want of adequate time, to postpone the 
record of numerous details in regard to the sub-carboniferous lime- 
stone, and inferior rocks, until the publication of the next report. 

A large collection has been made of the characteristic organic re- 
mains, from the various formations, which must necessarily, for the 
same reason, remain over for future description and elucidation, 

D. J). OWEN, State Geologist, 
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Chemical IjaBdeattoev of the Geological Survey, } 
Lexington, Ky., Bqitemh&r 24, 1855. ) 

Dear Sir: I herewith transmit to you my Summaiy Report of 
the Chemical Analyses made for the Geological and Chemical Survey 
of Kentucky. 

It contains the results of more than two hundred days of incessant 
labor, but yet exhibits the composition of a very small proportion of 
the valuable minerals of the State, as you will doubtless demonstmte 
in yotir forthcoming Report. Sufficient is shown, howevefj even in 
this brief and partial sketch, to prove the great wealth, in svbstaniial 
riches, of the Commonwealth of Kentucky. 

Blessed with the most fertile soil in the woi'ld, on its central geolog- 
ical formations; the decomposing soft limestones and marls of which 
continually renew its supply of phosphates, sulphates, and the alkalies, 
&c., &c., as they are removed by cropping; a great portion of its 
eastern and, western boundaries include mineral wealth in the greatest 
abundance, in the foitn of iron ores, coals, limestones, clays, salt, t&c.; 
&c., of great variety, requiring only capital, skill, aaid industry, which 
they must eventually invoke to their esplomtion, to change the re- 
gions containing them: — some of them now very sparsely settled and 
little known— into the locations of numerous and lucrative manuIoG- 
tories, and centres of an active and extenave oommeixje. 
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By an esamination of the descriptions and composition of the iron 
ores which were analyzed, it well be seen that they ai'e, generally, of 
the most profitable and productive kinds. 

The limonites are in great variety; and almost all of them are com- 
paratively soft and porous; thus, easily to be reduced in the furnace. 
Some with an excess of siUdous matters, others of calcareous; and 
genei^lly containing earthy materials enough to form a suflficient amount 
of the necessary furnace slag, (or cinder, so called,) either alone or 
with admixture of some of the neighboring poorer ores or limestones. 
Very few of them contain much phosphoric acid, or other injurious 
ingredients; and even those which, at some furnaces, are considered 
"impracticaMe," or difficult to smelt, are found to be hard to manage 
mainly because of their richness itself; and require only the admix- 
ture of poorer ores, or some argillaceous, silicious, and calcareous sub- 
stances, abundant everywhere, to flux them and make them yield their 
content of iroii. 

The proportion of this metal, in some of them, may seem to be 
small; but it is well known to practical men that the most profitable 
ores of iron are those which contain less than fifty per cent, of that 
metal; and many containing not much more than half that proportion 
are economically smelted. 

The black band iron ores, from the lower portion of the State, and 
from Greenup county, are interesting. Most of them which were ex- 
amined proved to be as good as those of Buropoj from which iron is 
most cheaply made. A few disappointed the hopes which were ex- 
cited by their appearance, and proved to be too poor in iron to be con- 
sidered workable, or too much contaminated with phosphate of lime. 
Doubtless, in many parts of the extensive coal fields of the State, this 
valuable kind of iron ore, of good quality, may be found in great abun- 
dance. 

The economy introduced into the iron manufacture, by the use of 
this ore, in Scotland, is iUustrated by the celebrated David Mushet, in 
his voluminous practical "Papers on Iron and Sieel" by the compara- 
tive statement of the burthen and produce, at the Clyde iron works, 
of two furnaces, blowing each for one week, and using pit-coal and the 
hot-blast, as follows: 
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Coals to the ton of iron, 
Eoasted ore, ("mine,") 
Limestone, 

. With clay ironstone — 
Coals, to the ton of iron, 
Boasted ore, - 
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Tons. Cwts. Qrs. 



'ing from the use of the black band- 
Coals, per ton of iron, 



Additional produce of iron in the week, - - - - 20 4 

The iron manufacture in this State is only in i\& infancy. We now 
produce only charcoal iron, of the best quality, while we import, an- 
nually, immense quantities of common uoa, for railroad and other pur- 
poses. 

With the black band, or some of our other good fusible ores, and 
the use of coal and the hot-blast, the cheaper kinds of iron, so exten- 
sively used, could doubtless be made to great advantage in Kentucky, 
and thus a foreign drain on our capital would be cheeked, and a new 
source of wealth established. This will be found necessary for self-de- 
fence if our railroad improvements are much extended, as they doubt- 
less will be ; and will be the more easily effected as the price of labor, 
from well known causes, is becoming higher in Europe. 

For this kind of manufacture those of our coals which contains 
but little sulphur, and less than five per cent, of ashes, would be 
well suited, more especially the variety called dry or splint coal, which 
abounds in our State, which need not be coked before it is used in the 
furnace, and thus is cheaper than coke. This kind of coal, while it 
does not soften or swell up much when heated, so as to choke up the 
furnace and check the blast, gives out much combustible gas to aid iii 
reducing the ore, and carbonating the iron, 

I have not thought proper to give a detail of the processes used in 
the chemical investigation; they have been various, according to the 
requirements of the specimen under examination — generally those de- 
scribed in that monument of industry and accuracy, the "Handbuch 
der Analytischm Gkemie, Von Heinrich Eose," (l^t Grerman edition) — 
but sometimes modified to suit the circumstances of the case. In the 
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separation and estimation of the alkalies, and the separation of mag- 
nesia from the alkalies — processes which so frequently occur in miner- 
al analysis — the important improyements of Dr. J. Lawrence Smith, 
(detailed in Siliiman's Journal;) were found to be greatly better than 
the old methods. 

The total amount of carbon in the specimens of pig-iron was as- 
certained by means of iodine — a method with which I am not entirely 
satisfied. The phosphorus, in that metal, was estimated by solution in 
faming nitric acid, and evaporation to dryness to render the silica insol- 
uble, re-solution in hydro-chloric acid, and precipitation of the oxides of 
iron and manganese with sulphuret of ammonium and a sufficient quan- 
tity of caustic potaah. The alumina and phosphoric acid, dissolved by 
the caustic solution, were separated by known methods — the latter be- 
ing weighed as phosphate of magnesia. 

In the examination of the soik it was thought proper to substitute, 
for the ordinary process of digestion in water, to ascertain the propor- 
tion of readily soluble matters, that of digestion for some weeks la 
water which had been saturated, under pressure, with carbonic acid gas. 
This plan was adopted in order more nearly to imitate the process of 
nature in the solution of the nutritious ingredients of the soil for the 
food of plants. The water which falls as rain, &e., being always charg- 
ed with carbonic acid, the proportion of which is increased in it, when 
it percolates the soil, by the slow oxidation of the organic matters; 
and this, with the very small amount of nitric or hypo-nitrio acid 
sometimes produced in the atmosphere during electrical excitements, 
and the soluble organic matters themselves, are the principal means by 
which the fixed or mineral elements of plants, indispensable to their 
organization, are dissolved and introduced into their tissue. 

The investigation of the soils was not as thorough as it should have 
been, the time allotted to the chemical analyses having been nearly 
consumed by other objects before they were commenced; their exami- 
nation was therefore too hurried, and consequently the proportions of 
some of their more minute ingredients, (of the most valuable also,) 
such as the chlorides, sulphates, and phosphates, were not, in all cases, 
separately made out. 

Amongst the m-es, the coals, the rocks, the soils, the mitieml waters, 
Sk^ &q., of the States a wide unexplored field still remains for exami- 
nation. 
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Hoping that this hrief and imperfect investigation may be but the 
beginning of a still farther and complete study of the geological his- 
tory and the mineral riches of the State of Kentucky, 

I remain yours vospeetfuUyj 

EOBEET PETER- 
DAVID Dale Owes, M. D., 

Principal Geologist of Kerdmky, 



,y Google 



,y Google 



CHEMICAL ANALYSES 



Ores, Soils, Coals, Limestones, Pig-iron, Iron Fnmace Cinder, &c., 



MOSTLY PROCURED BY DAVID DALE OWEN, M. D., PRINCIPAL GEOLOGIST 
OF KENTUCKY, AND ANALYZED BY ROBERT PETER, M. D,, CHEM- 
ICAL ASSISTANT TO THE STATE GEOLOGICAL SURVEY. 



BALLARD COUNTS. 

No. 1 — Soil. Labeled "Soil from heavy timbered land, southern part 

of Ballard county, Kentucky^'' between the waters of Bowles and 

west branch of Mayfidd creeks. 

Color yellowish grey, or dirty buff, in its dried state. Carefully 
washed with water it left about forty-seven per cent, of very fine sand, 
which was nearly of the color of the soil ; a larger proportion could 
doubtless be obtained by devoting more time to the washing, for it is 
so fine as easily to be mashed away with the lighter particles, and to 
escape ordinary observation. 

One thousand grains of the air-dried soil were digested, for about 
a month, in a closely stoppered bottle, at a tempeiature not above 
100'^ F., in water which had been saturated under pressure with car- 
bonic acid gas; the liquid, filtered and evaporated to dryness at 212° 
F., left 1.53 gr^ns of solid matter, which had been dissolved by thfe 
acidulated water. 
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This solid extract, when treated with pure water, left, of insoluhU 
matter. 0.603 gr., which had been dissolved by the carbonic acid, and 
which was of the following composition, viz : 
Silica, „.„-„-._..-, 
Carbonate of magnesia, ,--„.,.,.« 
Brown oxide of mangaixese, -,....... 

Alumina, oxide of iron, and traces of phoepliates, _ - . 

Potasli, ». = ......... .005 

Traces of carbonate of lime and loss, . . - - . .018 

The portion of the extract which was dissolved by the water was of 
a dark brown color, and weighed 0.9 gr. when dried at 212° F.; when 
ignited over the spirit lamp a portion of it was burnt off, with a mixed 
smell of burnt animal matter and burning peat, leaving 0,4 gr. of fix- 
ed residuum. The composition of this soluble portion was found to be 
as follows: 

Organic and volatile matter, ,,.,__. 
Carbonate of lime, ----..-..- 
Carbonate of magnesia, .---.--- 
Carbonate of manganese, --■.--.-- 
Alumina, oxide of iron, with traces of phosphates. 
Potash, .-.--..-,..... 



Soda, ............ .067 

The lime, magnesia, oxides of manganese and iron, and the alumina 
and phosphates were, in the extract, doubtless combined with the or- 
ganic acids, which are included above under the general name of or- 
gama matter, and which, when burnt ofi^ leave most of these fixed sub- 
stances in combination with carbonic acid. Water saturated with car- 
bonic acid was used, in this process of analysis, to enable me to esti- 
mate the relative amount of soluble materials immediately available for 
the nourishment of vegetables. The water which falls from the at- 
mosphere always contains some of this acid which, with the organic 
acids resulting from animal and vegetable decomposition, is the piinci- 
pal agent in the solution of the nutritive elements of the soil for the 
support of plants. 

Had sufficient time been at my disposal I should have examined this 
Boil more minutely, for other soluble ingredients, as ammonia, the ni- 
trates, chlorides, and sulphates, but having nearly approached the end 
of the present term of labor, before the soils were commenced, I was 
obliged to bo contented with a less extensive investigation. 
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One hundred grains of the air-dried soil, exposed to the temperature 
of 340° F., lost of moisture 1.84 grains. Treated in the usual man- 
ner, by digestion in hydrochloric acid, &c., its composition, dried at 
340°j was found to he as follows, viz: 
Organic and volatile matters, .-.-.,.- 3.040 

Carbonate of lime, .034 

Carbonate of magnesia, _..-.... .461 

Carbonate of manganese, -------- .41 1 

Alumina, oxide of iron, and traces of pliospbates, . . . 3.930 

Potash, - - .108 

Soda, . .037 

Silica and silicates insoluble in hydrochloric acid, ■ - - 92.010 

100.03! 

No. 2 — -Soil. Labeled "Soil from the norlh-wcstern part of Ballard 
county, Ky., near Ool. GkoUoii's.'''' 

Color of the dry soil of a dark brownish grey. Washing with wa- 
ter gave about fifty-three per cent, of very fine sand, of a dirty buff 
color, which ia doubtless only a portion. Treated with water acidula- 
ted with carbonic acid, as above described, this soil gave up 1.943 gT. 
of solid matter, (dried at 212°); which re-dissolved in pure water left 
0.955 gi'. of insokihle matter, which had been dissolved by the carbon- 
ic acid, of the following compositioii, dried at 212°: 

Silica, ..-.-. .170 

Carbonate of hme, - .227 

Carbonate of magnesia, .-,„---- .321 

Carbonate of manganese, -------- .200 

Alumiaa, oxide of iron, and traces of phosphates, , - . .037 

The portion which dissolved in the pure water weighed, when dried 
at 212°, 0.988 gr. Heated to redness in a platinum capsule the organ- 
ic matter was consumed, giving out a smell of burnt horn, leaving 
0.425 gr. of fixed residuum. The composition of the soluble portion 
was found to be as follows, viz: 

Organic and volatile matters, 0.630 

Carbonate of lime, , - . .127 

Carbonate oE magnesia, -.-_---. .181 
Carbonate of manganese, trace. 

Potash, .096 

Soda, - .064 

One hunda-ed gialns of the air-dried soil gave up 2.44 graias of 
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moisture, when dried at 320° F. Its composition, thus dried, ^as 

found to be as follows, viz: 

Organic and volalile maUera, ....... 4,120 

Carbonate of lime, ......... .134 

Carbonate of magnesia, .,..---- .ggo 

Carbonate of manganese, ..--..-- ,0G1 

Alumina, oxide of iron, and trace of phosphates, . - - 4.860 

Potash, .139 

Soda, .063 

Silica and insoluble silicates, G9.6S0 

Loss, ............ .683 

100.000 
No. 3- — LiGKiTK. Labeled "Lignite, hhff of Fort Jefferson, Ballard 
county, Ky" 
A dull brownish-black friable substance, full of irregular cracks or 
fissures, which appear to have been produced by shrinkage or drying; 
quite absorbant of moisture, adhering slightly to the tongue; fresh 
fracture, presenting a dull pitch-like lustre in some of the layers, ap- 
proaching, in some parts, the lustre of coal. Over the spirit lamp, on 
platiiuum foil, it burnt at first with a smokey flame, somewhat like 
coal, but with the odor of peat; it continues to burn like punk or rot- 
ten wood, when removed from the flame, until it is reduced to a bulky 
ash. 

Its specific gravity is, ..... 1.219 

Composilion, dried at the ordinary temperature — 

Moisture, - . - - 13.20) ^ . , , ... 

„,.',.,, y Total volatile matters, - 60.60 

Volatile combustible matters, 37.40) 

Black residuum, - - 49.40 



Carbon. - - ■ - 38,10) 
Ashes, (buff-colored.) - - 11.30) 



100.00 100.00 

Its composition, when tlioronghly dried at 212°, may be slated as follows, viz: 
Volatile combustible matters, ...... 43.088 

Fixed carbon, - 43.894 

Ashes, - - 13,018 

The buff-colored ashes were found to contain a trace of phosphoric 
acid, and notable quantities of oxide of iron, alumina, and lime. 



No. 4 — Clay. Labeled "Potters' clay, four miles south of 1 
Ballard county, Kentucky; Mr. Samuel's farm^'' 
Color, light yellowish-grey; exhibits minute spangles of mica before 
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the lens; heated before the blowpipe becomes first dark-colored then 

burns white. 

Composition, dried at 212° — 

Silica, 71.94 

Alumina, with a trace of oxide of iron, .... 20.70 

Lime, .37 

Magnesia, -.-..,,.. .35 

Potash, ,63 

Water, with a trace of organic matter, .... 6.20 

100.19 
This was examined for the general ingredients by fusion with mixed 
carbonates of soda and potash, &e., and for the alkalies by fusion with 
carbonate of lime and chloride of ammonium. 

BATH COUHTY. 

No. 5 — LiMONiTE. Iron ore from Messrs. Robert ^ A. G. Carter's 
furnace, Bath county, Kentucky, fim mles beyond the Olympian 
Springs, adjoining the White Sulphur Springs; {fourteen miles from 
OwingsviUe and fifty-three miles from Lexington-) 
Ore beds described to be from eight to twelve inches thifck, on a ba- 
sis of limestone, covered by blue clay and fire clay. 

Ore, a compact, hard, apparently pure haematite; powder of a dark, 
brownish, red color. 

Specific gravity, ....... 3.266 

Composition, dried at 212° F — 
Oxide of iron, (peroxide,) 
Oxide of manganese, - 
Alumina, - 
Carbonate of lime, - ■ 0.10 
Carbonate of magnesia, ■ 1.53 

Silex and insoluble silicates, - 9.00 
Water and loss, - - - 6.57 

100.00 

The air-dried ore lost 3.1 per cent, of hygroraetric moidure whea 
dried at 212°. 
No. 6 — Coal. From the same localiiy as the preceding. Reported to 

be in beds four feet thick, or in two beds, each of two feet, separated 

by two feet of black shale. 

A splint coal; cleaving in rather thin lays, separated by fibrous car-- 



y 65.95 per cent, of Iron. 
10) ^ 
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bonaceous matter, (fibrous coal;) cross fracture of a pitch black color 
and lusti'e; fissures and edges of the layers coated with ochreous oxide 
of iron. The fibrous matter presented the appearance of vegetable 
impressions, and is to some extent infilti'ated with pyrites. 

Specific gi'avity, ...--- 1.321 

Heated oe platinum foil over the spirit lamp, it swelled up somewLat, but did 
not soften very much; does not appear to be a good coking coal. 
Composition dried at §12° — 

Volatile combustible matters, 38.00 
Carbon in tlie coke, 



Asbes, (light grey color,) 



- Coke, 62. per cent. 



The recent coal lost three per cent, of moisture when dried at 212°. 
The ashes contain a small proportion of sulphate of lime. 

By a separate process the total per centage of mlphur in this coal 
was found to be about 0.99. 

The locality from whence these two minerals are obtained is describ- 
ed as an outlier of the coa! formations. 



BUTLEE COUNTy. 

No. 7 — Gbey Carbonate of Iron. Labeled "Carbonate of iron, shaie 
iank, Alum Spring, Biiiler county, Kentucky" 
A hard, compact mineral, of a dark grey color; streak, hght grey; 
fracture, flat-conchoidal; structure, fine granular. Outer surface, to 
the thickness of about one-sixteenth of an inch, reddish-yellow fi:om 
the per-oxidatiou of the iron. 

Specific gravity. 
Composition, dried at 212° F.- 

Carbonate of iron. 

Peroxide of iron. 

Carbonate of liaie, 

Carbonate of magnesia. 

Carbonate of manganese. 

Phosphoric acid, 

Potash, 



65,96) 
7.t9S 
6.90 
6.03 
1.57 



36.90 per cent. Iron. 



Bituminous matter, - - 1,03 
Silex and insoluble silicates, 8.70 
Water and loss, - - . .69 
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The air-rlried ore lost 0,8 per cent, of moisiure when drieil at 
212° F. 

Ko. 8 — Coal. Labeled "Tygert^s cod hank, on the waters of Hickory 
Gamp creek, Butler county, Keniuek^." 
A friable, pitch-blaek coal ; fissures stained with ochreous oxide of 
iron; charcoal-like fibrous coal between the layers. 

Specific gravity, -,--,- 1.291 

Composition, dried at the ordinary temperature — 

Moisture, - - - , 7.20J ^^^^j ^^^^^.^^ ^^^^^^^^ _ gg g^ 

Volatile combustible matters, - 31.40) 

Carbon in the coke, - - " 56.90) ^,^j^^,^^^^^^^, ,j,^, ^^^^ 

Ashes, (lignt yellowish grey,) - 4.60) 

100.00 100.00 

Composition, dried at 2i2° — 

Volatile combustjble matters, - - . - 33.84 

Carbon in the coke, 61.27 

Ashes, 4.89 



Sulphur is found in it in the proportion of 0.29 per cent. The ashea 
contain no appreciable quantity of sulphate of lime. 

Heated over the spirit lamp, on platinum foil, it swelled up and soft- 
ened considerably, leaving a cellular coke. It appears to be a pretty 
good coking coal, 

A singular fact was observed in relation to this coal, which, however, 
may possibly be accidental, as the experiment was not repeated. Some 
of the coal in very fine powder, folded in paper, placed in the sand- 
bath at the temperature of about 400° F., took fire spontaneously. 

No. 9 — CoAi,. Labeled, ''Pardon Sheldon's coal, head ivaters of Welch 
creek, Butler county, Kentucky," 
A very pure looking, soft coal, of a pitehy-blaek color and strong 
lustre, not soiling the fingers; presenting no appearance of fibrous coal, 
nor of pyiitous or other impurities. 

Specific gravity, 1.247 

Heated over the spirit lamp, on platiEum foil, it softened and swelled up a good 
deal — the volatile matter burning off with a very smoky flame, leaving a light 
spongy coke. It appears to be a good coking coal. 
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Composition, dtied at tl\G ordinary temperature — 

Moktore, - - - - ""O} Total vol.tife™tte,s, - 38.70 

Volatile combustible matters, - 34.70> 

Carbon in llie colte, - - - 60.70) r, i n- i . ^ ci ori 

. , , r Coke, (linriit, sponQ-y,} - CI. 30 

Ashes, (dirty salmon color,) - .GO) ^ " ^ °' ' 

100.00 100.00 

Composition, dried at 212° F. — 

Volatile combustible matters, - • . - 36,146 

Carbon in the coke, 63.229 

Ashes, .625 

100.000 
The total per centage of siilpJiur is 0.268. The salmon-colored ashes 
contain only a small trace of sulphate of lime. This coal is remarka- 
ble for the very small amount of ashes which it leaves. 

No. 10 — Soil. Labeled '•Soil and subsoil, four miles south of Roch- 
ester — ridge land — Butler county, Kentucky." 
The dry soil is of a dirty buff color. Washed with water it left 
more than 47. per cent, of very fine sand, containing a few larger 
rounded grains of eilicious mineral. 

One thousand grains, treated, as before desciibedj with mter charged 
with carbonic acid gas, gave up 1.884 grains of solid matter, dried at 
212° F. This extract, treated with pure water, left of insoluble matter, 
which had been dissolved by the carbonic acid, 0.837 ; the composition 
of which is as follows, viz: 

Silica, - . 0.190 

Carbonate of lime, .077 

Carbonate of magnesia, .603 

Alumina, oxide of iron and trace of phosphates, - - - .067 

The portion which W'as dissolved by the water weighed, when dried 
at 212° F., 1.047 grains. Ignited in a platinum capsule, there were 
burnt out of it, with a smell of burning animal matter, 

Organic and volatile substances, ,-.--- 0,600 

The residue consisted of 

Carbonate of lime, ...-...- .167 

Carbonate of magnesia, ....... .UO 

Carbonate of manganese, .042 

Potash, .082 

Soda, .......... .013 

Also, a slight trace of alumina and phosphates. 
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One hundred grains of the soil dried at 320° Fah., when analyzed 
by the usual mode gave the following results, viz : 

Organic and volatile matters, - 3.4G0 

Carbonate of lime, - - .097 

Carbonate of magnesia, .305 

Carbonale oi manganese, -------- .025 

Potash, - - - . . .204 

Soda, . - - ,074 

Alumina, oxide of iron and trace of phosphates, - - - - 5 030 

Silica and insoluble silicates, - - D0.590 

Loss, " .215 



100.000 
This soil contains very nearly as much potash as the rich soil of 
Fayette county, but does not yield as large a proportion of the phos- 
phates. 

CAETm COUNTr. 
No. 11 — Iron oee. Labeled "Mi'. Wallace's iron ore, near falls of 
Blain, Carier* county, KmiuchjP 
A dark reddish-brown mineral, with interspersed spots of dull yel- 
lowish; appeamnce generally dull, but slightly glimmering, like spar, 
in the yellowish portions. Powder of a brownish-boff color. 

Specific grtivity, - 2.731 

■sition, dried at212° F. — 



Oxide of iron. 

Carbonate of iron, - 

Carbonate of lime, - 

Carbonate of magnesia 

Carbonate of manganet 

Alumina, 

Phosphoric acid. 

Potash, - 

Soda, 

Silica and insoluble silicates. 

Water and loss. 



23.20) 
fi.28l 
51.35 



19.24 per cent, of Iron. 



The air-dried ore lost 1. per cent, of moisliire when dried at 212° 
Containing a large proportion of carbonate of lime, and a small amount 
of alumina, this mitierai may be valuable to flux, in the furnace, with 
ores containing too large a proportion of aluminous or silicious ma':ter. 

« Thia ore was iaadTertentlj labeled Carter countj; it ehould liavo becu Lawrence GOuatj. 
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By itself it would not give good results, because of its small relative 
quantity of iron, and large excess of lime. 

No. 12 — LiMOKiTK Laheled ^' Ore from Tygerfs, Carter coimiy, Ken- 
tncky, on the sub-mrlomferous UmestoM." 
A dark reddish-brown mineral; dirty octreons on the exterior; ad- 
hering to the tongue. Powder dirty yellowish-brown color. 

Specific graTity, ..-.-.- 3.266 

Composition, dried at 212° F. — ■ 

Peroxide of iron, - - - 71,50 = 50.07 per cent, of Iron, 

Alumina, 

Magnesia, ... 

Brown oxide of manganese, 

Potash, ... - 

Soda, . . ■ - 

Silica aud insoluble silicates. 

Combined water. 



The air-dried ore lost 1.7 per cent, of moisture when diied at 212°. 

No. 13 — LiMONriE. Labeled "Best ore, Sand'y furnace, Carter county, 
Kentucky^ 
A dark reddish-brown ore, in irregular layers, separated by soft yel- 
low ochreous mineral. Powder of a brownish-yellow color. 
Composition, dried at 212° F. — 

- 42.20 per cent, of Iron. 



Peroxide of iron, - 


67.40 


Alumina, 


.87 


Carbonate of lime, - 


.67 


Magnesia, 


1.80 


Brown oxide of manganese, 


,96 


Potash, . . - . 


.50 


Soda, - - - . 


.16 


Silica, and insoluble silicates, 


17,57 


Combined water, 


11,56 



The air-dried ore lost 2.2 per cent, of moisture when dried at 212°. 

These two are very rich and valuable ores, requiring, however, the 
Gse of lime to flux them in the furnace, which may, perhaps, be profit- 
ably substituted by the use of the next described mineral, in proper pro- 
portions. 
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No. 14 — Ferruginous Limestone. Lahded "Green Rock, which cuts 
out the ore, Sandy Furnace, Carter county, Ky" 
A dull looking bluish-grey-green rock, mottled ivith lighter green 
and dirty yellowish-brown; small spangles of mica and specks of spar 
■visible under the lens; as hard as ordinary limestone; powder of a 
greenish-grey color. 

Specific gravity, 2.809 

Composition, dried at 212° P. — 

Carbonate of iron, - ■ ■ 14.261 ,□ cc , . r 7 

„ .. . * }. ^ 18.65 per cent, of iroK. 

Oxide of iron, - - - 16.77^ ^ 

Carbonate of lime, - - - 35.15 

Carbonate of magnesia, - - 6.54 

Carbonate of manganese, - .B4 

Alumina, - - . . 5.B6 

Potash, .29 

Soda, .08 

Silica and insoluble silicates, - 19.17 
Water and loss, - - -1.05 

100,00 

No. 15 — Goal. Labeled ^'■Kilgoris Coal, Williarns' creek, on the Lex- 
ington and Big Sandy railroad — fourteen miles from Ashland — Car- 
ter county, Ky" 

A pure looking splint coal, having a lamellar fracture, with vegeta- 
ble impressions between the layers, not in the form of fibrous coal, but 
smooth and kird, not soiliog the fingers; cross-fraetiire pitch-black, 
lusti'ous; no appearance of pyrites or other imparities; heated over 
the spirit lamp it swelled up somewhat, but did not soften much. 

Specific gravity, 1.313 

Composition, dried at the ordinary temperature — 

l'"""''' ■ " ■ ■ ''■'"'I Totd TOktik m.ltm, - 41.00 

Volatile combustible matters, - 35.60) 

Carbon in the cote, - - - 56.00) Coke. (pi-etty dense,) - 69.00 
Ashes, {pale grey,) ■ - - 4.00S ^"^ '' 

100.00 100.00 

Composition, dried at 212° F. — 

Volatile combustible matters, - - . - 37.632 

Carbon in the coke, 58.140 

Ashes, 4.228 

100.000 
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Sulphur was found in this coal in the proportion of 0.710 per cent 
The ashes contained no sulphate of lime. 

No. 16 — Coal. Labeled "Cmnel Coal from BarreWs creek, Carter 
county, Ky., six miles iwrth-ivest of Grayson." 
A dull looking coal, with a slaty struefcuYo, not soiling the fingers; 
not very easily broken; exterior stained ivith oxide of iron; fracture 
across the laminEO of a dull, jet-like lustre; the surfaces of the layers 
as dull as black slate. Heated over the spirit lamp it decrepitated 
strongly, burnt at first with a smoky flame; did not swell up or 
i its form. 



Specific gravity, --..--- 1.44S 

Composition, diied at the ordinary temperatnre — 

MoUlur., - - - - 4.001 ^^(^, ^^,^jj,_, ^^^^^^^_ 

Volatile combustible matters, - 33.60) 
Carbon in the coUe, - - " ^^'^'H j^^^^^^^j. _ 

Ashes, (dark lilac color,) - - 19.80) 



Composition, dried at 212° F. — 

Volatile combustible matters. .... 34.G96 

Carbon in the coke, ---.-- 44,478 

Ashes, ..--,..- 20.626 



Sulphur was found in it in the proportion of 7.905 per cent. The 
value of this coal is greatly injured by its very large proportion of 
ashes and of sulphur. The ashes contained no perceptible amount of 
sulphate of lime. 

No. 17 — Coal. Labeled "^GaUionh Coal, Williams' creek, on the Lex- 
ington and Big Sandy railroad, eighteen miles from Ashland, in Car- 
ter county, Ey" 

A very pure looking coal, of a pitch-black color, and stroug lustre; 
not soiling the fingers; moderately hard; very little fibrous coal, with 
vegetable impressions between the layers, and but little appearance of 
pyritous matter. Heated over the spirit lamp it decrepitated, softened 
very much and swelled up; it is probably a coking coal. 
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Specific gravity, - - - . 

Composition, dried at the ordit.ary temperatiin 
Moisture, . , . . 5,00)_ 

Volatile combustible matters, - 40. 80^ 
Carbonin tlie coke, - - 49.S0[ 

A&lies, {dark lilac color,) 



- 4.70) 
100.00 



1.312 
Total volatile matters, - 45.80 
Moderately dense coke, - 54.20 
100.00 



Composition, dried at 212' — 

Volatile combustible matters. 
Carbon in the coke, - 
Ashes, - - - - 



Sulpkui 



100.00 
3 fonnd in it in the proportion of 2.410 per cent. The 



ashes contained only a trace of sulphate of lime. 

This coal would be more valuable for manufacturing purposes did it 
contain less sulphur. It is possible, however, that the specimen exam- 
jfied presented more than the average proportion of pyrites — this in- 
jurious ingredient of coals being generally very irregularly diffused. 



CHRISTIAN COUSTY. 

No. 18 — Coal. Labeled "KcatKs Coal, near Pond river, north-east 
part of Christian county, Ky." 
A soft friable coal, not soiling the fingers; of a dull pitch-blaek ap- 
pearance; seems to be free from pyrites or earthy impurities. Small 
fragments heated over the spirit lamp softened, swelled up, and agglu- 
tinated into a light spongy coke. Appears to be a good coking coal. 

Specific gravity, _ j .307 

Composition, dried at the ordinary temperature — 

- Total volatile matters. - 43.90 



Moisture, 

Volatile combustible matters, 
Carbon ii\ the coke, - 
Ashes, {pale reddish-grey, 



41.10) 
48.901 
7.20) 



Coke. 



56.10 



Composiiion, dried at 212° — 

Volatile combustible matters. 
Carbon in the coke, - 
Ashes, ... - 
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Sulpkir was found in this coal in the proportion of 2.16 per cent. 
The ashes confeined 0.100 per cent, of sulphate of lime. Dried 
at 212° the air-dried coal lost 2.8 per cent, of moisture. 

No. 19 — Coal. Labeled "{Lacefs) Atchison''s Coal, McFarlmd's 
branch of the west fork of Pond river, north-east, part of Christian 
county, Ky" 

A soft bituminous coat, of a pitch-black color; considerable lustre. 
Some fibrous coal, exhibiting Tegetable impressions, between the lay- 
ers. Fragments heated over the spirit Jamp softened, swelled moder- 
ately, and agglutinated into a spongy coke. 

Specific gravity, ---.--- 1.278 
Composition, dried at ordinary temperature — 
Moisture, .... 



Volatile combustible matters, 
>on in the coke, 
es, (lilac colored,) - ■ 5.001 



Carbon In the coke, - - 53.30) ^^^^^ ^^^^^^^ spongy.) 58.30 

100.00 



Composition, dried at 212° — 

Volatile combustible matters, 
Carbon in the coke, 



The total amount of sulphur was found to be 1.363 per cent. The 
ashes contained a small trace of sulphate of lime. 

No. 20 — Soil. Laheled "Soil from southern part of Christian coun- 
ty, Ky., between Dr. Quarks' and Oalc Grove." 
Color pretty dark greyish-brown. Washed with water it left more 
than thirty-four per cent of very fine sand, of a dark dmb color. 

One thousand grains, treated with water containing carbonic acid, 
yielded 3.822 grains of soUd extract, dried at 212°, which, when treat- 
ed with pure water, left of insoluble matter, which had been dissolved 
by the carbonic acid, 2.457 grains, of the following composition, viz : 
Silica, .---..-.--- 
Carbonate of lime, --------- 

Carbonate of magnesia, 

Carbonate of manganese, 

Alumina, oxide of iron, and trace of phosphates, - - - - 
Sulphate of lime, a trace. 
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The soliible matter, dissolved by the water, weighed, when dried at 

212", 1.365 grains, out of which was burnt, with the smell of burnt 
horn, 

Organic and volatile matters, .960 

The residue contained 

Carbonate of lime, .067 

Carbonate of magnesia, .196 

Potash, .096 

Soda, .046 

With traces of alumina and phosphates. 
One hundred grains of the soil, dried at 300°, analyzed by the or- 
dinary method, after digestion in hydrochloric acid, &c., were found to 
contain — ■ 

Organic and volatile matters, 5.680 

Carbonate of lirae, .220 

Carbonate of magnesia, .280 

Carbonate of manganese, .415 

Alumina, oxide of iron, and trace of phosphates, - - - 6.470 

Potash, - .154 

Soda, .061 

Silica and insoluble silicates, 87.430 

Sulphate of lime and loss, .290 

100.000 
The air-dried soil lost 2.0 per cent, of moisture, when dried at 300° 
F. 



No. 21 — Magnesian Limestone. Labeled "Hydraulic Limestone, near 
Esquire Lindsay's, Christian county, Ky." 
A dull, rather soft, rock, of a fine granular structure, light drab 
color; fmgments may be broken ofl' and crushed to powder in the fin- 
gers, without much diificnlty; adheres to the tongue. 
Composition, dried at 212° — 

Carbonate of lime, ■ 52.20 

Carbonate of magnesia, .-.-.-. 37,95 

Alumina, oxide of iron, &c., 2.27 

Silica and insoluble silicates, 6.38 

Potash, ... - - .28 

Moisture and loss, .92 

100.00 
The carbonates of lime and magnesia are very nearly in equivalent 
proportions in this limestone. It contains a much smaller proportion 
of clay than is usually found in hydraulic limestone. 
35 
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No. 22 — Feeruginous Limestome. Labeled ''Iron? Mil at KeatKs, 
nertJireast pwri of Christiwi county, Ky., mar Fond river.'" 
A compact, fine-giaiced mineral; general color dark grey, with a 

slight tinge of green; exterior portion oehreous; dark reddish-brown 

matter lining the fissures, and extending from exterior to the interior. 

Powder cinnamon colored, or the color of ground fa^j's calaminark. 
Specific gravity, - - 2.786 

Composition, dried at 212° — 

Carbonate cf lime, - 6.5.69 

Carbonate of iron, 8.00 

Oxide of iron and alumina, ------- 13.23 

Magnesia, ---------- 1.57 

Oside of manganesi), -------- .34 

Silica and insoluble silicates, ---..-- 11.37 

Alkalies, not estimated. 

100.20 

The air-dried ore lost 0.7 per cent, of moisture, when dried at 212" 

F. This mineral contains only about ten or twelve per cent, of iron. 

It might be useful as a fluxing material, in the smelting of silicious or 

axgillaceoaa ores, and deserves ti'ial as a water cement. 

CEITTESDEN COOKTY. 

No. 23 — LiMONiTE. Labeled "Iron Ore from Sneed's mines, on 
Tradewater rivei; Oriitenden county, £y." {From Dr. Wm. O. 
Sneed.) 
Above the coal a compact, dark reddish-brown mineral, mottled, witli 

softer included portions, of an ochreons appearance. Powder of a 

brownish-yellow color. 



Specific gravity, 
position, dried at 212°— 
Peroxide of iron, 


39.60 = 


27,73 pe 


2,684 
■ cent, of It 


Alumina, 


1.00 






Brown oxide of manganese, 

Phosphoric acid. 

Lime. - - - - 


.20 
.67 
.58 






Magnesia, sulphuric acid, traces 
Silica and insoluble silicates. 
Combined wattr and loss, - 


61, 3U 
6.65 







100,00 
The air-dried mineral lost 0.8 per cent, of moisture, when dried at 
212 °F. 



,y Google 



CITEMICAL REPORT OF GEOI.OaiCAL SUKVEi'. 



275 



No. 24 — Clay Ironstone. Labeled "Iron Ore from Sneed's mines, 
on TradewaUr, CriUmdm county, Ky." 
Found in a layer six to twelve inches tbickj separated by twelve 
inobes of shale from the three and a half feet thick bed of coal be- 
low. 

A compact dark grey mineral, resembling fiue-giained limestone; 
quite hard; powder of a light grey color, 
ific gravity, 



Composition, dried at 212' 
Carbonate of iron, 
Peroxide of iron. 
Carbonate of lime. 
Carbonate of magnesia, 
Phosphate of lime. 
Alumina, 
Potash, - 
Soda, 

Bituminous matter, 
Oxide of manganes 
Silica and insoluble 
Water and loss. 



12.421 
14.07S 
18.48 

1.49 
29.49 

2.91 



16,07 
3.03 



16.8G per cent, of Iron. 



100.00 
This mineral is remarkable for its very large proportion of phos- 
phate of lime, which causes it to contEun nearly sixteen and a half per 
cent, of phosphoric acid, and which must render it useless as an iron 
ore. For the same reason, and in consequence of the considerable 
amount of alkalies which it presents, it may possibly be made a valua- 
ble mineral manure, if burnt, ground to powder, and applied to land 
deficient in phosphates and the alkalies. 

Ko. 2-5 — Coal. Labeled "Specimen of Goal from Sneed's coal mines, 
on Tradewaier, Chittenden counif/, K^" 
The bed is described as three feet eight inches in thickness. Seven 
miles from the Ohio river. 

A very black, and apparently very pure, soft bituminous coal, re- 
sembling the Pittsburg coal in its external appearance. Some fibrous 
coal between the layers, exhibiting vegetable impre^ions, and some lit- 
tle appearance of pyrites. Some fragments heated over the spirit 
lamp softened and swelled up a good deaJ, leaving a coke of moder- 
ate density. 
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Specific gravity, 1,316 

Composilion, dried at 21 2" F. — 

Volatile combustible matters, . 37.00 

Carlion in the coke, - - - 65.40) f, i ~, 

V iJoke bo. pel cent. 
Asbea, (purplisli-gtcy, ) - - 7.60) 

100.00 
The air-dried coal lost 2. pei' cent, of moisture when dried at 212°. 
The total amount of sulphur amounts to 1.04 per cent., of which .04 
is iu sulphate of lime of the ash, 

No. 26 — SuLPHURET OF ZINC. Lahded "Zead mines, one and a half 
miles south of Sulphur Springs, on Hurricane creek, Crittenden coun- 
ty, Kentucky." 

A 3ark brown mineral; driisy, with minute quartz crystals and a 
little calcareous spar; containing also some galena, (suiphuret of lead;) 
which substances are mixed throughout the mass. Powder of a dark 
olive-gi-ey color. 
Composition — 

Suiphuret of zinc, .... - 60,30 

Suiphuret of lead, 2.60 

Alumina and oxide of iron, ..,,.. 10.19 

Carbonate of lime, - - 3.37 

Magnesia, ..-.---.-. ,20 

Silex and insoluble silicates, 26,38 

103.04 
This ore contains more than 40. per cent, of zinc. It contains traces- 
of copper, manganese, and phosphoric acid. If found in large quan- 
tities it might be made valuable in the prepaa-ation of the zinc white 
paint, (oxide of zinc,) which is now much used as a substitute for the 
white lead. 

FAYETTE COUNTY. 

No. 27 — Soil. From a tvoodland pasture, {land which had never been 

in cultivation^ about eight miles from LeTtngton, near Newtown iurnr 

pijce, head waters of North Elkhom creek., farm of Mrs. Ddlam. 

Color, dark greyish-brownish, or chocolate. Washed carefully with 

water this soil left more than 62. per cent, of exceedingly fine sand, 

somewhat lighter colored than the soil itself. This sand, washed with 

hydrochloric acid and dried again, weighed about 55. per cent. 

This very fine eand, or quartz powder, the presence of which is not 
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generally suspected in oni- rich loam soil, is so fine as to pass through 

the finest bolting cloth, of about five thousand apertures to the inch 
— leaving only about 0.4 of one per cent, of quartzy grains, not aa 
large aa small mustard seed. 

Dried at 320° F., this soil lost 4.44 per cent, of moisture. Its com- 
position, thus dried, was found to be as follows, viz: 

Organic and volatile matters, ..--.-- 8.000 

Carbonate of lime, -494 

Carbonate of magnesia, .420 

Oxides of iron and manganese, 6.170 

Alumina, 4.181 

PLospliate of lime, ....----- .660 

PolasB, -.205 

Soda, .062 

Silica and insoluble silicates, -...-.- 79.910 

100.000 
The silicious residue, (79.9 percent.,) from the iiction of hydrochlo- 
ric acid, when esamiued by the microscope exhibited a large propor- 
tion of clear quartzy particles; in which respect, however, it resem- 
bled, nearly, the silicious residue of most of the soils examined. 

The unusual fertility of this celebrated blue limestone (blue grass) 
soil is attiibutable — 1. To its state of extreme division. 2. Its large 
proportion of phosphates and the alkalies. 3. The great amount of 
organic matter, &c., which it contains. The latter ingredient — the or- 
ganic matter — gives the soil its dark color, makes it light and very re- 
tentive of moisture and gases favorable to vegetable growth; it mate- 
rially aids in the solution of the mineral elements of vegetable nutri- 
tion, and by its own decomposition furnishes directly to plants a 
rich supply of food. 

The specific 0ravitt/ of this soil is 2.443, but in consequence of its 
great porosity this does not give a correct idea of the weight of a cubic 
foot of it. A cubic foot of a solid substance having the above 
mentioned specific gravity would weight more than one hundred and 
seventy-nine pounds; but by actual experiment — by weighing a por- 
tion of this dried soil compressed into a specitic gravity bottle — it was 
found to weigh only at the rate of about seventy -one and a half pounds 
to the cubic foot, (71.543 pounds.) This gives for the weight of the 
soil on an acre of ground, (43.560 square feet,) to the depth of one 
foot only, more than three millions of pounds, (3.116. 413i^ pounds.) 
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Taking this immense quantity of matter into consideration, whicli 
i-eally represents, in the case of many plants, not one-half of that Irom 
which they draw their nourishment, it must he evident that quantities 
of -vaJuable nutritious matter, sufficient for the support of vegetable 
growth, may exist in a soil, and yet may entirely escape the most deli- 
cate processes, aud be anappreciable, in the quantities generally taken 
by the chemist for his analyses, by his fioest balances. 

According to these data, the quantity of potash in this Payette coun- 
ty soil, taken to the depth of one foot only, is more than six thousand 
three hundred and eighty-eight pounds — a quantity which seems al- 
most inexhaustible by the most wasteful culture. 

That the proportion of the valuable togredients of the soil is much 
diminished by its continued cultivation in corn and grain crops is ex- 
hibited in the analysis of the next succeeding soU, which was taken 
from the same locality as this, but which had been for more than fifty 
yeai^ subjected to constant cultivation. 

No. 28 — Soil. From an old fidd long m mHiioimn lame locality as 
the last; adjoinin/ fieU 
Color, light chocolate, or grey-brown Wibhed caiefully with water 
this soil left more than 68. per cent of veti/ fim sandp of a light snuff 
color, mixed with a few very small rounded particles of u'oa ore; and 
about 0.4 of one per cent, of small rounded quartzy particles, some of 
which are transparent, some milky, yellow, red, and green j all finer 
than mustard seed, yet presenting the appearance of microscopic boul- 
ders. 

Dried at 340° this soil lost 4.58 per cent, of moisfure. Its compo- 
sition was found to be as follows, viz : 

Organic and volatile matters, .,.-•..- S.980 

Carbonate of lime, ..---,--- .630 

Carbonate of magnesia, ...---.-. .647 

Carbonate of manganese, .204 

Phospbate of lime, --------- .450 

Oxide of iron, 7.190 

Alumina, 4.52B 

Potash, .139 

Soda, .031 

Silica and insoluble silicates, 80.430 

100.029 
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FULTON COUHTY. 

No. 29 — Soil. Labeled "Soil from Bluffs at Hickni<m, where mlk- 

aicknas is mo^t prei'aleKt, [does it contain more than the ordinary 

quantify of mayiieua?'] Fulton county, KyP 

■ The dry soil is of a dirty buff color. The air-dried soil lost 1.72 

per cent, ot mmsture when dried at 380°. Washed with water it left 

about 36. per cent, of very ^ne sand. One thousand grains subjected 

to the action of wattr containing carbonic acid yielded 1.150 grains of 

solid matter, dried at 212°. This treated with pure water left 0.85 

grains of imoluhh matter, which had been dissolved by the carbonic 

acid; having the' following composition, viz: 

Silica, 

Carbonate of lime, 
Carboaate of magnesia, 
Carbonate of maaganese, ..------ .085 

Alumina, oxide of iron, and traces of phosphates, - - - .067 

.076 

The portion dissolved by the water weighing, when dried at 212°, 
0.3 of a grain, was ignited, when it lost of 

Organic and volatile matter, - - - - - - 0.100 

The residue gave— 

Carbonate of lime, 
Carbonate of 

Carbonate of manganese and loss, .092 

Potash, .060 

Soda, .020 

The composition of this soil, dried at 380° F., was found to be as 
follows, viz: 

Organic and volatile matters, 1.720 

Carbonate of Haie, --------- 1.540 

. Carbonate of magnesia, - - - - - - - ' .S17 

Brown oxide of manganese, -036 

Alumina, oxide of iron, and traces of phosphates, . - - 4,470 

Potash, .108 

Soda, - - - - .062 

Silifia and insoluble silicates, 92.350 

100.793 
Nothing remarkable, in the mineral ingredients of this soil, appears, 
to account for the peculiar sickness prevalent in the region from whence 
it came. 
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No. 30 — Soil. Labeled '^SoUunde!!' the gravelled at Hickman, Ful- 
ton comity, Ky." 

Color of the dried soil brownish-buff. Washed with water it left 
about fifty-six per cent, of very fine sand, containing a few spangles 
of mica. The air-dried soil lost 3.8 per cent, of moisture, when dried 
at 300° F. 

One thousand grains treated with water containing cai'honic acid 
gave up 1.275 grains of solid matter, dried at 212° F.; this, treated 
with pure water, left 1.043 grains of insoluhle matter, which had been 
cxtiucted by the carbonic acid, which had the following composition, 



Carbonate of lime, .-,-.--.- ,527 

Carbonate of manganese, .269 

Sulphate of lime and loss, .067 

The sokMe portion, which weighed 0.232 gr., yielded the following 
ingredients, viz : 

Organic and volatile matters, .100 

Carbonate of lime, a trace. 

Carbonate of magnesia, .-..---. .048 

Potash, .043 

Soda, - .041 

Submitted to general analysis, dried at 300°, this soil yielded the 
following results, viz: 

Organic and volatile matters, 2.600 

Carbonate of lime, .-----... .393 

Carbonate of magnesia. ..-----, .503 

Alumina, oxide of iron, and traoa of pliospliates, - - - 9.610 

Potash, .170 

Soda, .080 

Silica and insoluble silicates, --._..- B7.030 

100.386 
GRS5EKUP COUNTY. 

No. 31 — LmoRiTE. Labeled ''Block ore, best qualiiy, over the coal 
and under the hearth sandstone, eight inches thick, Pennsylvania Fur- 
nace, Greenup county, Ky" 

A pretty pure Hmonite; harder portions of a dried blood-brown col- 
or; softer parts oehreous, yellow, and reddish. Powder of a brownish- 
yellow color. 
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2,918 



Specific gravity, 




Composition, dried at 212° F,— 




Oxide of iron. 


41,70 = 29.20 


Pliospbate of alumina, 


1.25 


Phosphoric aeid. 


2.30 


Brown oxide of manganese. 


.58 


Ma.gnesia, 


.20 


Potash, 


.13 


Combined water, 


8.01 


Silez and insoluble silicates. 


45.06 


Loss, - - - - 


.78 



100.00 
The air-dried ore lost 1.4 per cent, of moisture, when dried at 
212° F. 

No. 32 — LmoNiTE. Labeled "Little Block Ore, average four inches, 
immediately under the hearth sandstone, Pennsylvania Furnace, 



A compact Hnionite of a reddish-brown color; some minute spangles 
of mica throughout it. Powder of a light reddish-brown color, 
c gravity, 2.978 



Composition, dried at 212° F— 

Oxide of iron, - - - 49.69 =- 34.79 per cent, of Iron. 

Alumina, - - . . g.gg 

Phosphoric acid, - - - ,22 

Oxide of 

Magnesit 

Potash, 



Combined water. 

Silica and insoluble silicates. 



100.00 
The air-dried ore lost 1.2 per cent, of moisture when dried at 212°. 

No. 33 — LiMONME. Labeled "Limestone Ore, over limestone, eighteen 
inches, Pennsylvania Furnace, Greenup county, Ky." 
A pretty compact limonite; portions dense, and dark reddish-brown, 
others oehreous, bright red; small crystals and geodes of carbonate of 
lime diffused throughout it. Powder dirty orange-red color. 
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Specific gravity, . . - - 
Composition dried at 212° — 

Oxide of iron, . - ■ - 60.00 = 

Carbonate of lime, - - - 20.67 

Carbonate of magnesia, - ■ 3.84 

Alumina, 

Potasli, - - - - 

Soda, .... 

Combined water, - - - 4.07 

Silica and insoluble silicates, ■ 10.70 

100.19 
The air-dried ore lost two per cent of moisture when dried at 212° 
F. This ore is remarkable from its large proportion of carbonate of 
lime, making it vainable to mis with more silicious ores, like the pre- 
ceding, for the purpose of fluxing. 

No. 34 — LiMONiTE. ZSded '^'Limestone Ore over the limestone, Pmn- 
sylvmua Fumme, Greemip comity, KyT 
A dense and hard liraonite; generally of a dark reddish-brown, or 
dried blood color; ochreous, reddish and yellowish, between the layers; 
portions somewhat cellular; some minute spangles of mica, and mi- 
croscopical crystals, probably of calcareous spar. Powder of brownish- 
yellow ochre color. 



Specific gravity, 

dried at 212°- 
Ozide of iron. 
Alumina, 
Brown oxide of n 

Potash, - 



72.70 -■ 
2.00 



= 50.91 per cent, of /ron. 



11,48 
13.17 



Combined water. 

Silica and insoluble silicates, 

100,B8 
The air-r!ried ore lost 1.6 per cent, of mmttire when dried at 212'^. 



No. 35 — LiMONiTB. Labded "Top hill ore, average eight incJies {four 
inches to one foot) thick, Pennsylvania Furnace, Greenup county, Ky." 

A dull earthy looking, brown and reddish-brown ore; adheres to 
the tongue; presenting strise of clifterent shades of color; outer pyr- 
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tions dirty olive-grey ; more dense interior part dark reddish-brown. 
Powder of a dull, dark, brick color. 

Specific graTity, ------ 3,011 

Composition, dried at 212° F. — 

Oxide of iron, - - - - 64.60 = 38.23 per cent, of Iron. 

Carbonate of lime, - - - 13.85 

Phosphate of alumina. 

Phosphoric acid. 



Potash, - - - - 
Soda, . „ - - 
Combined water, 
Silica and insoluble silicates. 



100,00 
The air-dried ore lost two per cent, ot moisture, when dried at 
212^ F. 

No. 3G — LiMONiTE. Labeled ^'■Belter qiudiiy of Impracticable Ore, 

Pennsylvania- Furnace, Greenup county, Ky^ 

A dark reddish-brown ore; porous; adhering to the tongue; fine 

granular, or somewhat fine oolitic, with small angular grains in parts. 

Powder of a dark reddish-brown color, like "Spanish Brown." 

Specific gravity ? 

12" F.— 

87.00 = 60.90 per cent, of Iron. 



Composition, dried at S 
Oxide of iron, 


12" F.— 


- 87.00 


Alumina, 




- .60 


Phosphoric acid, 
Brown oxide of a 
Magnesia, 
Potash, 


angancse. 


- .68 

- .65 
,82 

- .30 


Soda, - 




,21 


Sulphur, a trace. 
Combined water, 
Slioa and insoluble silicates. 


- 6,69 
. 3.47 



100.32 

The air-dried ore lost three per cent, of moisture, when dried at 
212° F. 

This specimen was examined with great care, by a variety of pro- 
cesses, to detect the presence of injurious ingredients, and none are 
found in it in objectionable quantities. 
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The true reason of the difficulty experienced in the smelting of this 
ore is in its vtry purity; in the large amount of oxide of iron which 
it conlaina; in the absence of lime, and the small proportion of the 
materials which fuse together to form the slag or cinder; without a suf- 
ficient quantity of which, in the iron furnace, the reduced iron is not 
protected from the oxydating influence of the blast. This ore could 
easily be worked into good iron by mixing it with a proper proportion 
of earthy (silicious and aluminous) materials, and of limestone, or 
by using it with ores which are le^ rich in oxide of iron. 



72,86 
7.42! 
3.17 



f- 39.42 per cent, of Iron. 



No. 37 — Carbonate of Iron. 

Ore, four feei thick over ike limestone, Pmnsyhama Furnace, in 
Greenup county, Ky." 

Fresh fracture, dark reddish-brown ; exterior, silver-grey, from the 
presence of a whitish incrustation or cement, between the fine crystal- 
line grains of which the mineral is mainly composed, and which give 
it a somewhat sparkling appearance, like a fine-grained impure coeco- 
lite. Some of the grains are reddish, and apparently translucent, but 
they are generally of a dried blood-brown color, and opaque, imbedd- 
ed in the white cementing material. Powder of a lilac grey color; that 
of portions inclined to buff. 
Composition, dried at 212" F,- 

Carbonate of iron, - 

Oxide of iroE, 

Carbonate of lime, - 

Carbonate of magnesia, 

Carbonate of manganese, 

Phosphoric acid, 

Sulplnir, 

Alumina, 

Potash, - 

Soda, - 

Silica and insoluble silicates, 

Water and loss, 

100.00 
The air-dried ore lost 0.7 per cent, of moisture, when dried at 
212° F. 

This ore would also yield good iron in profitable proportion, if prop- 
erly flused. Like the preceding, it contains rather too small a propor- 
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tion of the ingredients which make cinder. It is probably very fusi- 
ble into a black slag, when suddenly heated alone in the high fur- 



No. 38 — Caebonate of Iron. Laheled ^'ImpracUcaUe part of Idme- 
stone Ore, Pennsylvania Furnace, Greeiiup county, Ky. {Does it 
contain sulphur, sine, arsenic, or other impurities'})" 
Resembles the preceding as to its granular and concretionary char- 
acters, but is more sparkling, apparently irom the presence of minute 
spangles of mica. Powder of a brownish-buff color. 

3.176 



Specific gravity, 
mposilion, dried at 212° F.- 
CarboTiate of iron, - 
Oxide of Iron, 
Carbonate of lime, - 
Carbonate of magnesia. 
Carbonate of manganese, 
Aiumina, 
Phosphoric acid. 
Potash, - 



Silica and insoluble silicates. 



78.61) 
S.STf 
2.36 
2.81 
1.11 



41,80 per cent, of Iron. 



Water and loss. 



2.15 



100.00 

The air-dried ore lost 0.8 per cent, of moisture, when dried at 
212° F. 

The remarks appended to the preceding ore are equally applicable 
to this.* 

No. 39 — Limestone. Laheled ^^ Limestone used as a fiu.v, Pennsylva- 
nia Furnace, Greenup county, Ky." 
A dark grey limestone, pretty compact, sparkling with minute crys- 
talline facet-9, and containing a few organic remains, the moat conspic- 
uous of which, in the small specimen examined, is a portion of a very 
small encrinal stem. 

•Other ores were received from this furnace, but the limited time allotted to the chemical 
investigation prevented their aualjs^ foe the presenti 
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Specific gravity, -..--- 2.776 

Composition, dried at 2i2° F. — 

Carbonate of lime, ----.-.-. 95. 2S 

Carbonate of magnesia, 2.74 

Oxide of iron, alumina, trace of pliospliate of lime, - ■ 1.27 

Potash, ..----.--- .09 

Soda, . - .08 

Silica and insoluble silicates, - ,67 

100.000 
The air-dried rock lost 1. per cent, oi' moisture when dried at 212° 
F. Quite a pure carbonate of lime; but which, in view of the general 
richness and purity of the Permaylvania furnace ores, is not as well 
suited for use there, as a flux, as a limestone which contains a larger 
proportion of extraneous ingredients. 

No. 40 — ^laoN Furnace Slag. Labeled '■^'Darh purple iSkuj, produeed 
when inaldng soft grey iron; Pennsylvania Furnace, Greenup co., Ky." 

A glass of a dark, smoky, purple color, when seen through thin 
edges. Of somewhat difficult fusion before the plow-pipe; in the oxy- 
dating flame swelling up and becoming white because of the formation 
in it of numerous small air bubbles. With soda, gave tiie manganese 
re-action; with boiux, that of iron. In fine powder, which is white, 
hydrochloric acid decomposed it perfectly, after digestion in the sand- 
bath. 

Specific gravity, .... .... g.807 

Coaiposition, dried at 212° — 

Silica, --...- 06.00 Containing oxygen, - 2U.567 

Lime, 27.10 " 7. 70S 

Magnesia, 1.95 ■' .779 

Protoxide of iron, - - - 1.S7 " .348 

Protoxide of manganese, - - .27 " .060 

Alumina, .... J2.30 " 6.749 

Potash, . . - . . 1.73 " .293 

Soda and Jo&s, - - - - ,0G ■' .020 

100.00 14.955 : 28,557 

Oxygen, in the bases and in the silica, nearly as - 1. : 1.91 

The composition of this cinder approaches, very nearly, to what is 

called a bi-silicate, i. e., a silicate in which the oxygen in the silica is 

just double that contained in the base, or bases, combined with it. A 

very trifling addition of limestone would produce a perfect bi-silicatej 
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whicb ia considered the model dnder for charcoal furnaces. This, how- 
ever, is sufficiently near it for all practical purposes. 

No. 41 — Ikon Furnace Slag. Labeled ^'Pea-green cellular cinder, 
produced when inaking strong grey iron of a closer texture them with 
the darh bottle dnder, but furnace snaking more iron; Pennsylvania 
Furnace, Gremv/p county, £y." 

A pea-greenish-grey colored slag, full of bubbles of various sizes, 
from very minute up to the size of an almond kernel. Powder nearly 
white. Before the blow-pipe, fuses, with some difficulty, into a bottle- 
green glass. 

CompositioB, dried at 212° 
Silica, 



Alumina, 
Protoxide of iron. 
Protoxide of manganese, 
PoCasli, - 
Soda, 



60.64 Containing of oxygen, 

14.65 " 4.166 
2.55 " 1.019 

13.30 ■' 6.217 

4.62 ■' 1.025 

.88 " .198 



2.55 



.432 
.076 

13.136 



Oxygen nearly a; 



No. 42 — PiG-LEON. Labeled -^Pig-iron, Pennsylvania Furnace, Green- 
up county, Ky^^ 
A moderately fine-grained grey cast-iron; flattens a little under the 
hammer, but soon breaks to pieces; yields easily to the file and the 
cold chisel. 



; gravity, 
Composition — 
Iron, 
Graphite, 
Combined carbon, 

Silicon, - 
SUg, ^ - 
Aluminium, 



Potassium, 
Phosphorus, sulphv 
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No. 43 — Coal. Lalekd "Four feet Coal, ahoid twerdy fed above the 
ilocic ore, mcluding one foot of bituminous shah; sixteen inches of 
coal Sove the shcde; twenty inches of coal below the shale. Pcmisyl- 
vama Furnace., Greenwp county, Ky." 

Rather dull looking coal, breaking readily into lamiuK, which are 
separated by fibrous coal with vegetable impressions, which are gener- 
ally infiltrated with pyritous matter. Heated over the spirit lamp it 
decrepitated, softened, and swelled up into a light spongy coke. Ap- 
pears to be a coking coal 

Specific gravity, - 1.2R7 

}ii, diied at the ordinary temperature — 



66.20) 
■ 3.60f 



Moisture, 
Volatile combustible matters, 
Carbon in the coke, - 
Ashes, (dark purple - gre y, ) 



Moderately dense coke. 



Composition, dried at 212° — 

Volatile combustible matters. 
Carbon in the oolie, - 
Ashes, - - . - 



36.383 
59.787 
3,830 



100,000 
The per centage of sulphur was found to be 1.694. The ashes con- 
teined only a trace of sulphate of Unae. 



No. 44 — LiMONiTE. LcAded ^-Black vein, ttoenty feet under the three 
feet coal; Bueiia Vista Mimace, Greenup county, Ky." 
A heavy, compact mineral, presenting irregular veins and mottling 
of a dark grey color, in a dark red-brown mass. Powder of a light 
snuff-brown color. 

Specific gi-avity, .--..- 3.044 

Composition, dried at 212° F. — 

61,18) 



Oxide of iron. 
Carbonate of iron, - 
Carbonate of lime, ■ 
Carbonate of magnesia, - 
Carbonate of manganese. 
Alumina, 

Potash, - - - - 
Combined water and loss. 
Silica and insoluble silicates, 
Salpbur, a trace. 



- 46.51 percent, of Iron. 
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The air-dried ore lost 1.7 per cent, of moisture when dried at 212°. 

No. 45 — ^LraosiTE. Labeled "-Yelloio Kidney Ore, thirty feet above the 
three feet coed, Btieiia Vista Furnace, Greeiiup county, Ky." 
Of a dark brown color of various shades ; exterior, and some portion 
of the mass and cavities in the interior, ochreous, yellow, and soft. 

Specific gravity, - 3.132 

Composition, dried at 212° F. — 

Oxide of iron, 

Alumina, 

Phosphoric acid, 

Oxide of manga 

MagiiL-Ma, 



Potash, 



Combined water, 

Silica and insoluble silicates. 

Carbonic acid and loss. 



11.67 

13.06 

.84 



lOO.UO 
The air-dried ore lost 1.5 per cent, of moisture when dried at 
212° F. 

No. 46 — liMONiTE. Labeled "Earthy Kidney Ore, thirty feet over the 
three feet coal, Buma Vista Furnace, Greenup county, Ky." 
An earthy looking ore, adhering to the tongue; color, varying in 
layers, from dirty reddish-bTOwn to dirty yellow ochre. 
Specific gravity about . - - . - 3. 

Composition, dried at 212° F. — 

68.90 = 41.24 per cent, of 'Iron. 
4. IS 
Carbonate of lime, - - - 3,15 
Oxide of manganese. 



Magnesia, - - - 

Potash, - - - .. 

Soda, .- - - - 

Combined water, - - - 11, 2S 

Silica, and insoluble silicates, - 17,87 

Loss, . . - - 



100.00 
The air-dried ore lost 1.3 per cent, of moisture when dried at 212°, 
37 
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No. 47 — Iron FuftNACE Slig. Labeled ^■Dark Glassy Cinder, Buena 
Vista Furnace, Greenup coimty, Ky." 
A perfect glass, of a emoky-purpHsh tint when "viewed through the 
tbin edges. Fusing rather more easily than the previously described 
ones; like No. 64 swells up iii the oxidating flame by the formation of 
numerous air bubbles, which give it a white appearance. 



Specific gravity, 
mpotidon, dried at 9.1%"- 
Silica, - 



Magnesia, 

Alumina, 

Protoxide of iron. 

Protoxide of inanganese, 

Potash, - 

Soda, 



56.90 
13,20 
■ 3.40 
20.50 
2,43 
,61 



Containing oxjgen 



1.383 
9.68g 



Oxygen nearly as 



No. 48 — PiG-iRON, Labeled '^PigAroriy Buena Visla Jhirnace, Green- 
up county, Ky" 
A grey iron of a much finer texture than No. 41 ; extends some- 
what under the hammer, but soon breaks to pieces; yields easily to the 
file and the cold chisel. 

6,903 



Specific gravity. 




position — 




Iron, 


- 95.83 


Graphite, 
Combined carbon, 


: ■;«3To..Ua..b» 


Silicon, - 


- 3.27 


Manganese. 


.35 


Slag, - - - 
Aluminimim, - 


- ,30 
,07 



Traces of phosphorus and sulphur. 



No. 49 — Cu^EOK.iTE OF Iron. Labeled '^Grey Idmestone Ore, Belle- 
fonfe Furnace, Greenup county, Ky." 
A dark bluish-grey ore; porous; adhering somewhat to the tongue; 
fiiable; appearing to be made of small grains, the color of which varies 
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from dark yellowish to black, united by a whitish cement. Powder, 
light grey color. 

Specific psivity, -.,..,. ? 

Composition, dried at 212° F. — 

= 31.93 per cent, of Iron. 



Carbonate of iron, - 


. 62.24) 


Oxide of imn. 


- 2.6G' 


Carbonate of lime, - 


- 2,75 


Carbonate of magnesia, - 


■■ 3.43 


Carbonate of manganese, 


- 1.12 


Alumina, 


- 5,15 


Phosphoric acid. 


- .64 


Potash, - - - - 


.44 


Soda, - . - . 


.15 


Silica and insoluble sihcates. 


- 18,17 


Water, bitumous water, and los 


s, 3. S3 



100.00 

The air-dried ore lost 0.6 per cent, of moisture when dried at 

212° F. This ore resembles No. 36 in stractiire and composition, bat 

contains less iron and more silica and alumina, which renders it more 

manageable in the furnace. 

No. 50 — Carbohaie of Ibon. Labeled "-Blue Limestone Ore, Belle- 
fonte Furnace, Greenup county, Ky" 
A porous, granular ore; adhering to the tongue; of a dirty buff- 
grey color. Powder, dirty buft' color. (This paper contained another 
specimen, whieh seemed to be a limonite — not analyzed.) 

Specific gi-avity. 3.011 

Composition, diied at 212° — 



30.74 per ceat of Irot 



Carbonate of iron, - - - 56.68) 
Oxide of iron, - - - 4.86) 

Carbonate of lime, - - - 2.95 
Carbonate of magnesia, - -2.17 
Carbonate of manganese, - 1.68 

Aluiiiina, - - . - .25 

Potash, ..... .44 

Soda, ... - - .38 
Silica and insoluble silicates, - 30.10 
Water, trace of phosphoric acid, 

and loss, . . . = .59 

100.00 

The alr-di'ied ore hat 0.1 per cent, of moisture when diiod at 
212° F. 
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No. 51 — LiMESTOHE. Labeled "Limestone used as a flux at BeUefonte 

Furnace, when working best, Greeiiup county, Ky." 

A grey, fine-gianular limestone, containing organic remains, (uni- 

vaive and by-valve shells,) and glimmering with minute crystals of 

calcareous spar. Powder nearly white. 

Specific gravity, ~ ■ . - . ~ . 2,687 

in, di-ied at 212° — 

Carbonate oflime, 97.17 

Carbonate of magnesia, .._..-,. 1.39 

Oxide of iron, alumina, and a trace of phosphates, - - - 1.17 



Silicious residue. 



Dried at 212° it lost only 0.4 per cent, of moisture. 

No. 52 — Iron Furnace Blag. Labeled ^'■Oinder, produced at BeUe- 
fonte Furnace, ivken worUng lest, Greeiiup county, Ky." 
A glassy cinder, of a smoky-pnrple color when viewed through the 
thin edges; before the blow-pipe, fused more easily than those previ- 
ously examinecl, swelling up and becoming white by the formation of 
numerous bubbles. 
Conipoaition — 
Silica, 

Magnesia, 
Alumina, 
Protoxide of iron. 
Protoxide of manganese. 
Potash, - - . 



Soda, 



62.20 
17.15 
3.25 
23.30 
.16 



10.911 
.045 



Oxygen aa -...-.-„. 1. ; 1,69 

Ko. 53— PiG-iRON. Labelled "Pj^ Iron produced from the limestone 
ore, BeUefonte Furnace, Greenup county, Kentucky.'''' 
Coarser grained than No. 41, and rather darker grey; flattens a lit- 
tle under the hammer, but soon breaks to pieces; yields easily to the 
file. 
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Specific gravity, 
Composilion — 

GrapViite, 
Combined carbon, 
Manganese, 
Silicon, ■ 
Slag, - - 



Potassium, 
Sodium, - 
Magnesium, 



Ko. 54 — LiMONiTE. Labeled "Main Block Ore; ten to t% 
thick over the impure ("iastard") limestone, near top of hills, 1 
Furvace, Greemip county, Kentucky." 
A dark brown, pretty compact limonite, with the appeaiance of iii- 

filtiBted caJcai-eous spar throughout it; exterior of the layer earthy, 

ochreoiis. Powder of a brownish-yellow ochre color. 

Specific gravity, 3.124 

212" F.— 

= 34.63 per cent, of Iron. 



Composition, dried at 212" F.— 




Oxide of iron, 


- 49.45 


Carbonate of lime, - 


- 7.S5 


Phosphate of alumina. 


- .45 


Magnesia, 


- 2.68 


Oxide of manganese. 


- 1.15 


Phosphoric acid. 


- 1.53 


Potash, - - - 


- .69 



Silica and insoluble silicates, 
Water and loss. 



100.00 
The air i^ried ore lost 1.4 per cent, of moisture when dried at; 212" 



No. 45 — LiMosiTE. Labeled "Little Block Ore, over the Main Block, 
near tops of Mils, Bvffdo Furnace, Greenup county, Ky." 
A dull looking, reddish-brown ore, porous, adhering to the tonguej 
presenting the appeaTance of horizontal stratification; confcaiua a few 
spangles of mica. Powder of a reddish-iron-rust color. 
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SpeciOc gravity, 3.176 

Composition, dried at 212" F. — 

Oxide of iron, - - - - 66.90 = 46.85 per cent, of iroffl. 
Alumina, .... 2.G5 

03dde of manganese, - - .65 

Magnesia, - - - - .33 

Phosplioric acid, - - ■ .25 

Potasli, .27 

Soda, .31 

Combined water, - . . 8.79 

Silica and insoluble silicates, - 19.75 

Loss, .10 

100,00 
The air-dried ore lost .2 per cent, oi' moisture when dried at 212°. 

No. 56 — LiMONiTE. Labeled ^' Block Kidney Ore, ov&r the Main Block 

Ore, near tops of hills, Buffalo Furnace, Gremup county/, Ey" 

The specimen is a portion of a mass with curved layers of different 

shades of color, from reddish-hrown to yellow-ochre; friable, porous, 

adhering to the tongue. Powder of a yello wish-brown or snaff color. 

Specific gravity, . - 2.845 

tion, dried at 212'' P. — 

Oxide of iron, - - - 63.50 = 44.64 per cent, of Iron. 

Alumina, - - - - 3.65 

Oxide of manganese, - - 1.95 



Potasb, .34 

Soda, .17 

Combined water, - , . 12,05 

Silica and insoluble silicates, - 17.95 

Ti'ace of phosphoric acid and loss, .09 

100.00 
The air-riried ore lost 1.3 per cent, of moisture when dried at 212'^ 
F. 

No. 57 — LiMONiTE. Labels '^Dark hrowrirred variety of Idtile Block 
Ore, over Main Block Ore, Buffalo Ore, Banks, Greenup county, Ken- 
tucky" 
A dull, reddish-brown porous limonite, adhers to the tongue; cog" 

taios minutti whiti&h sixscks. Powder, dark red-brown color. 
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Alumina, 
Magnesia, 

Potash, . - - 
Soda, 
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3.120 

C0.50 = 42.3S per cent, of Iron. 
3.15 
2.95 



.40 



.37 



Combined water, 

Silica and insoluble silicates, 

Trace of plio.=plioric and loss, 

100,000 
The air-dried ore Io«t 2.2 per cent, of s 



nsture when dried at 212" 



F. 



!No. 58 — LiMOBiTE. Labeled '^Main Block ore, BvJ^ah Fvrnace, over 
impure {hmiard) limestone, tops of kills, Greenup county, K^." 
In-egular form, concretionary; exterior dirty yellow ochre; interior 
dark reddish-brown; adheres to the tongue; large porous or cellular ; 
contains small spangles of mica. Powder of a brownish-yellow color. 
Composition, dried at 212° F. — 

= 49.23 percent, of Irov,. 



Oxide of ir 


n, ■ 


- 70,30 


Alumina, 




- 2,15 


Magnesia, 




.37 


Oxide of n 


anganese. 


,75 


Potash, - 




,17 


Soda, 




,16 


Combined water. 


- 11. 7G 


Silica and 
Loss, - 


nsokblc silicate 


s, - 13,95 
.39 



f.00.00 
The air-dried ore lost 1.4. per cent, of moisture when dried at 212°. 

No. 59 — LiMONiTE. Labeled "Itouffh Sandy Block Ore, on the top of 
the. hill near Little Sandy, Macalister or Bvffnlo ore hank, Greenup 



A dirty yellowish-brown ore; granular; porous; adhering firmly to 
the tongue; sparkling with small scales of mica. Powder, lighter yel- 
lowish-brown. 
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SpeoiSo gravity, 




Composition, dried at 212° F. — 




Oxide of iron. 


. 63.20 


Alumina, 


- 1.95 


Oside of manganese. 


- 1.15 


Magnesia, 


- .74 


Combined water. 


- 10.30 


Silica and insoluble silicates. 


- 22.35 


Pbosplioric acid, a trace. 




Potasb, - . - - 


- .58 



. 44.26 per cent, of Iron. 



''^j. =28.20 per cent, of Iroi 



100.13 
The air-dried oi'e lost 1. per cent, of moisture, when dried at 212° 
F, 

No. 60 — Carbonate OF Iron. LahaUd "Grey Block Ore, alove Main 
Block Ore, near top of hills, Buffalo Ore Banks, Greenup county, 
Kentucky." 

Interior portion dark-giey, resembling a limestone, sparkling with 

confused crystalline plates ; on the exterior portion, to the depth of 

two inches or more, of a dark reddish-brown color. Some appearance 

of univalve shells. Powder, of interior portion, light yellowish-grey. 

SpeciSc gravity, - - - - - - - 3,106 

Composition, dried i^t 212° P.- 
Carbonat* of iron. 
Oxide of iron. 
Carbonate of lime, - 
Carbonate of magnesia, - - 3.26 
Carbonate of manganese, - 1.2^ 

Alumina, 
Potash, - 
Soda, - 

Siliea and insoluble silicates. 
Water, bituminous matter, a 

100.00 
The air-dried ore lost 0,2 per cent, of moisture when dried at 
212° F. 

No. 61 — Impure Carbosate of Iron. Labeled '^Impure (bastard) 
Limestone, under the Mcdn Block ore, high up in the hills, Buffalo 
Furnace, Greenup county, KyT 
Of a dark grey color; granular, with spots and infiltrations between 
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the grains of dark and greenish; sparkling with minute crystal- 
line plates, as of calcareous spar, and the ends of portions of small 
encrinal stems. Powder of a light buff color. 

Specific gravity, -...-. 2,864 

Composition, dried at 212° — 

Carbonate of iron, - - - 23.66 = 11.35 per cent, of Iron. 

Carbonate of lime, - - - 67.33 

Carbonate of magnesia, - - 4.82 

Carbonate of manganese, - ,4J 



Soda, . . - - 
Siliea and insoluble silicates. 
Water and trace of pliospli< 



100.00 

The air-dried ore lost only 0.1 per cunti. of moisture when dried ai; 

212° F. This would doubtless be very useful to mix with more sili- 

cioua or aluminous ores, for the purpose of fluxing, instead of the pure 

limestone. 

No. 62 — LiMESTOSB. Labeled "^Limestone used as a Jliix, Buff ah Fur- 
nace, G-remvp county, Ky." 
A fine granular limestone, of a light grey color, containing petre- 
fecttons. 



c gravity, ..-.,.-. 2,669 

Composition, dried at 212° F. — 

Carbonate of lime, -----_... 81.55 

Carbonate of magnesia, .--.-.,_ 'HAi 

Alumina, oxide of iron, and phosphates, . . . _ .35 

Potash, .09 

Soda, .02 

Silica and insoluble silicB.tes, 15.66 

100.00 
The air-dried rock lost only 0.1 per cent, of moisture when dried at 
212°. 

38 
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No. 63 — liiMESTOSE. Laheled "Limestone used as a fiux, at 

Furnace, nearly on a level with the lack Branch of Little /Sandy, 
Greenup county, Ky." 

A greenish-grey, fine granular limestone; between the layers pre- 
senting a somewhat marly appearance. 

Specific gravity, ■■ 2.688 

Compoaition, dried at212° — F. 

Carbonate of lime, _-_--.- 

Carbonate of niagneaJa, ..,.,-- 

Alumina, ozide of iron, &e., ----- 

Potaah, .--.-..-- 



97 



Silic 



md insoluble silicates, 



The air-clricd rock lost 0.2 per cent- of moisture, when dried at 21 
E. 

No. 64— -Iro^' Furnace Slag. Labeled "Purple glass cinder, pro- 
duced at Buffalo Mtmace, when niaUiig soft iron, Greenup county, 
Ky." 

A perfectly "vitrified slag, of a purple color, transparent in pieces 
one-fourth of an inch thick; pretty fusible before the blow-pipe; melt- 
ing into a white globule full of air bubbles. 
Composition— 
Silica, 



Alumina, 
Protoxide of ii 
Protoxide cf n 
Potash, - 



6.10 


Containing oxygen, 


'1.18 


6,87 


1,40 


.56 


3.90 


SiAS 



Oxygen a 



No. 65 — Iron Furnace Slao. Labeled "Purple compact cinder, pro- 
duced tvhen making soft grey iron, Buffalo Furnme, Greemip cotmty, 
Kt,." 

3 but little from the preceding in appearance and properties. 
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Composition, dried at 212° F.— 








Silica, - - - - 


- SS,90 


Containing oxygen. 


29. ( 


Lime, . - - - 


- 25.42 


7.23 




Magnesia, ■ - - 


- 1.30 


.52 




Alumina, - . . 


- 13.40 


6.26 




Protoxide of iron, - 


" 1.01 


.22 




Protoxide of manganese, - 


.83 


.18 




Potash, ... - 


- 1,27 


.16 




Soda, .... 


-, .63 


.23 




Loss, - . - . 


■ .24 








100.00 


14.80 : 


29. 


Oxygen nearly as - 




1. ; 


1. 



No. 66 — Iron I"urnace Slag. Labeled, ''Pea-grem cinder, produced 
when Bi^alo Furnace is making much iron, hut of a medium closer 
texture than when purple cinder is formed, Greenup county, Ky" 
A vesicular slag containing fragments of reduced iron; not quite as 
fusible before the blow-pipe as tbe two preceding; melting into a com- 
pact glass of a rather darker green color. 
Composition, dried at 212° — 

57.90 Containing oxygen, - 30.06 

17,56 
2.30 
Alumina, .... 13.97 

Protoxide of iron, - - - 6,03 
Protoxide of 
Potash, - 
Soda, 



Silica, 



Oxygen as, 1. : 2.01 

Lime being rather deficient in proportion in this slag, its place is 
supplied by protoxide of iron, causing some loss of this metal, and 
probably producing a less pure iron than when the two preceding "cin- 
ders" are formed. 

No. 67 — PiG-moN. Labeled '^Medium Textured Pig-iron, produced at 
Bifida Furnace when maMt^ pea-green cinder, and yielding much 
iron, Greenup county, Ky." 
A rather fine grained, dark grey iron; flattens a little under the 

hammer, but soon breaks to pieces ; yields easily to the file, rather a 

strong' iron. 
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Specific gravity. 










7. 


position — 










Iron, 




- 93.12 






Graphite, 
Combined carbon. 






3.!0) 
.65j 


Total c 


ai'bon, - 


Silicon, - 






1.06 






Slag, 






.14 






Manganese, 






.18 






Akminium, - 






.03 






Potassium, 






,15 






Phosphorus,, - 






.70 






Traces of sulphur, d- 
loss, - ■ 


agne 


iaaii 


1 

.87 







No. 68 — Pie-iROS. Labeled "High White Iron, Buffalo Fvrnace, 
Greenup county, Ky^ 
A very strong metal; fragments broken from the large piece with 
great difficulty ; small fragments easily crushed under the hammer; 
hard enough to wear out the hest file, to which it scarcely yields; very 
light colored and fine grained. 

Specific gravity, ...... 7.322 

Composition — 



Graphite, 
Combined c 
Silicon, - 



All 

Potassium, 

Magnesium, 

Phosphorus, 

Traces of manganese, sulphi 



100,00 
A pretty pure iron, containing, however, a little too much phospho- 
rus; a great portion of this might possibly be removed by judicious 
management in its convertion into bar iron. 

No. 69 — liiMOHiTB. Labded "■Flag Ore, above the limestone, Greenup 
Furnace, Greenup county, Ky." 
A porous, ochreous looking soft ore, in fiat layers, with some portions 
of reddish and dark reddish brown; adhaing firmly to the tongue. 
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Specific gravity, 

position, dried at 212° F. — 

Oxide of iron. 


2.6SI 
38.60 = 26.96 per cent, of Iron 


Alumina, 


3.37 


Magnesia. 

Oxide of manganese, 

Potash, - - - - 


1.20 
.97 
.66! 


Soda, . - - - 


.10 


Combined water. 


8.26 


Silica and insoluble silicates. 


46,95 



The air-dried soil lost 1. per cent, of moisture, when dried at 212° 
r. Remarkable for its large proportion of potash. It is possihU, 
. however, that Bome fortuitous cireunistances caused an over estimate of 
this ingredient. Our limited time prevented the repetition of the pro- 
cess for the separation of the alkalies. 

No. 70 — LiMOHiTE. Labeled "Big Block Ore, under iJic limestone, 
Greenup Furnace, Greenup county, Kp." 

A moderately dense limoiiite, with irregular layers of rich reddish 
and yellowish ochreous oxide; the whole containing minute spangles 
of mica. Powder of a brownish-yellow color. 



Specific gravity, 




3.177 


position, dried at 212° F.— 






Oxide of iron. 


68.10 = 


47.69 per cent, of // 


Alumina, 


2.17 




Magnesia, - - - 


.91 




Oxide of manganese. 


.37 




Potash. 


.48 




Soda, - - - - 


.07 




Combined water. 


11.51 




Silica and insoluble silicates. 


16.25 





100.00 
The air-dried ore lost 1. per cent, of moisture when dried at 
212° F. 

Ko. 71 — ^LiMONiTE. ■ Libeled "Red Ochre, high up in the hills, Green- 
up Furnace, Greenup county, Ky" 
A porous, friable ore, of a light red and yellow color, with some ad- 
misture of grey. Powder of a light red color. 
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Composition, dried at 212° F.- 
Ozide of iron, 
Alumina, 



Oxide of manganese. 
Potash, - - - 



26.60 . 
2,37 



: 18.62 per cent, of Iron. 



Combined water, - - - 6.68 
Silica and insoluble silicates, - 63.90 
Trace of phosphoric acid. 

100.00 
The air-dried ore lost 1.0 per cent, of moistvre when dried at 
212'' F. 

No. 72 — Lmokite. Labeled '^Grey Limestone Ore, hut no limestone 
under it, Greenup Furnace, Gremivp txmnty, Ky." 
A dull, gi-anular, and porous ore, adhering to the tongue; some 
grains of a dark color imbedded in a light colored cement, glimmering 
with a few minute spangles of mica; color, dark reddish-brown, with 
gray intermixed. Powder, diiiy light reddish brown. 

Specific gravity, -,.,-- 1 

Composition, dried at 212°- 

Oxideof iron, • - - - 51.00 = 35.71 per cent, of Irvn. 
Alumina, .... 2,27 

Carbonate of lime, - 



Oxide of manganese. 

Potash, - - - 

Soda, 

Combined water, 

Silica and insoluble silicates, - 33.65 



The air- dried ore lost 2.2 per cent, of moisttire when dried at 212°. 

No. 73 — LiMONiTE. LaMed ^"Black Bed, Greenup Furnace, Greeniup 
county, Ky." 
A dull looking ore; color, reddish brown, with portions of yellowish 
and reddish-ochreous. The lens shows dark grains imbedded, and 
minute spangles of mica; adheres to the tongue. Powder of a dirty 
yellowish-brown color. 
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= 47.27 per cent, of Iroi 



101.67 
The air-dried ore lost l.R per cent, of moisture when dried 
212° E. 



Composition dried at 212= — 




Oxide of iron, - 


- 67.60 


Alumina, 


- 2.97 


Carbonate of lime, - 


.97 


Magnesia, 


- 1.62 


Oxide of manganese. 


- 1.37 


Potash, , - - - 


- .38 


Combined water, 


- 12.11 


Silica and insoluble silicates, 


- 14,76 



No. 74 — Carbonate or Iron. Labeled ^'Limestone Ore, average qual- 
ity/, lies on the limestone, Gremiup Furnace, Greenup county, Ky." 
Ore "of a validated appearance; some parts dark reddish-brown, 

others yellowish-red, others dark grey; infiltrations of calcareous spar 

evident. Powder of dirty yellow ochre color. 
Specific gravity. 



Composition, dried at 212° F.- 
Carbonate of iron, - 
Oxide of ii-on. 
Carbonate of lime, - 
Carbonate di magnesia. 
Carbonate of mangEinese, 
Alumina, 



ffllica and insoluble silicates, 
Phosphoric acid, a trace. 



y 43.65 per cent, of Iron. 
Si ^ 



The air-dried ore lost 0.3 per cent, of moisture when dried at 
212° F, 

No. 75 — Carbosate of Iron. Labeled, ^^Limestone Ore, best quality, 
resting on the limestone, Greenup Furnace, Greenup county, Ky.''' 
A pretty compact ore; cellular in parts; varying in color, in por- 
tions, from dark brown and dark grey, to ochreous yellow; showing 
Bne spangles of mica under the lens. Powder of a. reddish-buff, or 
dirty salmon color. 
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Specific gravity, 
Composition, dried at 212° P.— 
Carbonate of iron, - 
Oxide of iron, 
Carbonat* of lime, - 
Cai'lionate of magnesia, ■ 
Carbonate of manganese, 
Alumina, 
Phosphoric acid, 
Potash, - 



'■^"l 43,20 per cent, of Iron 



4.75 
4-68 



Silica and insoluble silicates. 
Water and loss. 



2,45 
2.34 



100.00 
The air-dried ore lost 0.3 per cent, of moisture, when dried at 212*' 



No. 7G. — Limestone, (impure.) Lcibeled -'Grey Limestone Ore, lies on 
the limestone, Greenup Furnace, Greenup county , Ky" 
External appearance like that of a dull grey granular limestone; 
some calcareous spar in parts; minute dark grains in a whitish cement 
are evident by the lens ; adheres to the tongue. 

gravity, 2.803 



Composition, dried at 2!2° F — 
Carbonate of lime, - 
Carbonate of iron, - 
Oxide of iron, 
Carbonate of magnesi 
Carbonate of mangan 
Potash, - 
Soda, 
Alumina, 
Silica and insoluble silicates, 
Wat«r and loss, 



71.45 
13.19) 



7.45 per cent, of Iro: 



7.33 
1.47 



The air-dried rock lost O.o per cent, of moisture when dried at 212° 



No. 77 — LiMiSToNB. Labeled, "Limestone used as a Flux, at Green- 
up Furnace, Greenup county, Ky." 
A dull looking, light grey, fine granular limestone, with organic re- 
mains, and small portions of calcareous spar. 
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Specific gravity, 2.977 

Composition, dried at 212° F. — 

Carbonate of lime; 

Carbonate of magnesia, .-.-„.,. 
Alumina, oxide of iron, &c., ...--- 

Potash, 

Soda, ..-..--... 

Silica and insoluble silicates, ,_-.-- 



The air-dried limestone lost O.S per cent, of moishre when dried at 
212°. 

No. 78 — ^laoN Furnace Slag. Lahded'^' Cinder produced at the Green- 
up Furnace, Greenup county, Ky." 
A perfectly vitrified slag, of a smoky-purple color; containing very 
few bubbles; fusing readily before the blow-pipe into a white blebby 
globule. 



Composition, di'ied at 212°~ 




■ 


Silica, ... - 


65.64 


Containing oxygen. 


Lime, - . - . 


19.92 


5.66 


Magnesia, - - ■ . 


2.69 


1.07 


Alumina, 


16.54 


7.73 


Protoxide of iron, - 


2.10 


.46 


Protoxide of manganese, - 


.69 


,15 


Potash, - - - - 


2.30 


.39 



Traces of phosphoric acid aadloss, .00 

100 62 15.49 : 28.84 

Oxygen nearly as 1. : 1.86 

No. 79 — Pig-iron. Laheled "Pig-iron produced at Greenup Furnace, 



A dark grey iron of medium coarse texture; flattens a little under 
the hammer, but soon breaks to pieces; yields easily to the fi]& 
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specific grnvity, 



Biilplmr, 
Loss, 



.3 I.'! = Tot;il ciirhm. 



Ko. 80 — LiMOKFCE. Lule'icd"' Soft Limestone Ore over the rxn'g'miis 
Lhi'iesiove, Huccooi/ ore hutil', Grcmvp couitly, K^-, {jiiiddle. bed of 
ore tioo-ihiris of way up Ihe hUL") 

A iriable, porons ore; adlierirg to the tongue; color fnm deep red- 
dish-brown, to reddish-grey and light-grey; some portions yellowish. 
Powder dirty red-brown color. 

Spenific gravity, ,.--.. 3.019 

Composition, dried at 212" F.— 

-. 47. B2 pel- cent of I/on. 



Oxide of iron, 
Ahimiiia, 
Carbonate of lime, 



Oxidfi of mangaDEE 
Potasli, 



65.30 = 
2.65 



SiliL'a 1111(1 ii 



- 4,03 

- 23.07 

.26 



100.00 
The air-dried ore lost 2.8 per cent, of moisitirc, when dried at 
212° r. 

No. 81 — LimgjN'itb. Labeled '■'■Block Ore, Raccoon Ore BuiiJcs, Green- 
up county, Ky." 
A dull looiiing limonite; darli brownish-red, with shades of lighter; 
porous; adheiicg to tlio tongue. Powder good Spanish brown color. 
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Speisific gravity, 
Composition, dried at 212° F. — 
Oxide oE iron, - 


76,20 = 


2.766 
53.36 per cent, of Iron 


Alumina, 
Magnesia, 


2.24 
1.86 




Oxide of manganese. 
Potash, - - . . 


1.00 
.33 




Soda, . - . = 


.10 




Combined water. 


7.60 




Siiica and insoluble silicates. 


11.27 





100.60 
The air-drierl ore lost 3.4 per cent, of iitoisiure, when dried at 
212° F. Besides its use as a very good iron ore, this tnineral, ground 
to fine powder, could be employed for painting, as Spanish hrown or 
Venetian red, according to its shade of color. These common iron pig- 
ments, not very pleasant in color, it is trae, are known by experience 
to he amongst the hest preservatives amongst the paints, for exposed 
wood-work. Several of the ores examined could be employed as pig- 
ments. 

No. 82 — LiMONTiE. Labeled "Mock Ore, attached to the ferruginous 
limestone, under the one foot of sandstone, Raccoon Ore Banks, Green- 
up county, Ky." 

A dall looking dark reddish-brown ore, with some small interspers- 
ed portions of ochreous yellow; porous; adhering to the tongue, but 
pretty dense; contsiins minute spangles of mica. Powder, dull Vene- 
tian red color. 



Specific gravity. 
Composition, dried at 212' 
Oxide of iron. 
Alumina, 

Oxide of manganese 
Carbonate of lime, 
Potasb, - 
Soda, 

Phosphoric acid, 
Combined water. 
Silica and insoluble 



3.261 
71.90 ^ 50.35 per cent, of Iron. 
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The air-dried ore lost 2.4 per cent, of moisture, when dried at 
212° F. 

No. 83 — LiMOHiTE. LaheUd "Main Upper Kidney Ore, in ike yellow 
shales, over the black shales, Raccoon Ore Banks, high up in the hills, 
Greermp county, Ky." 

In curved layers, sometimes around a nucleus; color from dark red- 
dish-brown to reddish-ochreous-yeliow; pretty dense, yet adheres slight- 
ly to the tongue. Powder of a dark reddish-brown color. 

Specific gravity, ........... 3.547 

Composition, dried at 212° F. — 

Oxide of iron, - - - 80.60 = 56.44 per cent, of Iron. 

Alumina, 

Oxide of mangaiii 

Migncsi., - 

Potash, - 

Combined water. 

Silica and insoluble silicates. 



The air-dried ore lost 1.1 per cent of moisture, when dried at 
212° F. 

No. 84 — LiMESioNE. Labeled '^Idmesione from Old Town ereeh, used 
as a flux. Raccoon Furnace, Greenup county, Ky." 
A dull yellowish-greenish, granular limestone; adhering slightly to 

the tongue. Powder of a light buff color. 

Specific gravity, .. . . . ^ - g.687 

Composition, dried at 212° F. — 

Carbonate of lime, --..-.-. 61.95 

Carbonat* of magnesia, 2.35 

Alumina, oxide of iron, &c., 4.95 

Potash, .25 

Soda, .24 

Silica and insoluble silicates, 30.17 

Loss, .09 

100.00 
The air-dried rock lost 1. percent, of moisture, when dried at 212°, 
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No. 85 — Iron Edrnace Slag. Lahded "Dark Purple Slag, made at 
Raccoon Furnace, when produdng soft grey iron, Greenup co., Ky." 
Perfectly vitrified; color, amoky purple, seen through thin frag- 
ments; free from bubbles; before blow-pipe fuses pretty easily into a 
white blebby globule. 

Specific gravity, 2.722 

ComposiUon, dried at 212° F, — 
Silica, 



Magnesia, 
AlwmiDa, 
Protoxide of iron. 
Protoxide of mang 
Potash, - 



66.70 
24.24 


Containing oxyge 
6.E 


4.41 


J - 


11.48 


5. 


1.02 




.53 




1.37 




.13 


" 



Oxygen nearly as - - - - - - I. : 2.01 

A very good slag. 

No. 86 — Iron Furmace Slag. Laleled "Green and Purple Porous 
IdgM Cinder, produced at Raccoon Furnace tvhen worjdng best, Green- 
up county, Ky." 

Opaque, and spongy from the presence of myriads of minute air bub- 
bles; general color greenish-grey, some portions purplish; containing 
some small particles of reduced iron ; in some spots it is brownish, from 
the presence of peroxide of iron; before the blow-pipe it appears not 
quite as fusible as the preceding, melting into a clear glass. 
Composition— 



61.84 Containing oxygen. 



2.40 
13.00 
g,97 



Silica, 

Magnesia, 

Alumina, 

Protoxide of inm, - 

Protoxide of manganese, - 

Potash, - - .. - 

Soda, ... - 

Tra.ce of pliosplioric acid. 

100.09 13.19 : 

Oxygen in the proportion of - - - - - 1 , : 

A slag of more difficult fusion than any of the preceding. 
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No. 87 — PiG-iEOH. Lahekd "Soft Grey Iron, produced at Raccoon 
Ftirnaae, ivhen making dark purple cinder, Greemip county, Ky." 
A brilliant specimen; of mediam fine texture; of a grey color; 
yields easily to the file, but scarcely flattens un^er the hammer before 
it breaks to pieces; more easily powdered than any of the preceding 
specimens; dissolves sluggislily in diluted hydrochloric acid. 

Specific gravity, 
Composition- 
Iron, 
GnipTiite, 
Combined carbon. 



SlHg, 

Manganese, 

Aiuminiiim, 

Potassium, 

M.g..,iu», 

Phosphorus, 

Sulpliur, 



2,80) 

i.oof 

6,13 



Contains quite a large proportion of silicon and slag. 

No. 88 — Pig-ikon. Labeled "Fig-iron of medium texture, produced 

when pea-green cinder is fonned, Raccoon Furnace, Greenup cc, Ky." 

Rather eoareer grained, and darker colored, and less brilliant than 

the preceding; yields easily to the file; flattens a little more wnder the 

hammer than 86 ; is somewhat tougher, yet easily hammered to p 

Specific gravity, ---_-.. 6,798 

Composition — 

Iron, 

Grapliite, 

Combined carb( 

Silicon, - 



All 

Potassium, 

Magnesium, 

Phosphorus, 

Sulphur, 
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No. 89 — PiG-iFON. Lalelfd '■'High Iron, pmduccd when fuwase ia 
%vorkivg si^ff, cspedalJy iviih grey block ore, Baccoun Furnace, Green- 
tip cottviij, I\y." 

Lighter colortd, finer grained, anfl more compact than the two pre- 
ccdiiig tpt^cimeiis; yields witli (iiil ciiUy to the file; not seiiHibly flatten- 
ed iindir the hanimtr, but veiy e:.ijiiy crushed toiiowder. 

Spt'fific gravi:y, .....,, (i.SJ67 

Cumiiosiiioii— 

Iron, T - - - - GO 57 

, ', . . , \ Total ciirbon, ■! - 4.2a 

Ci)ml>iin:ci Ciiibon, - - - 2 Ou) 

Silicw), (i-By 

Siag, ..... n .47 
Mnngiitirse, .... .6^ 
Aluminium, - - - . .15 



riios|ihaius, .... .44 
Siilphui', (not eslimated,) 

101.57 
Contains an unusually large proporiion of silicon. Is probably pro- 
duced when the cinder has not the right composition to give it a pro- 
per degree of fusibility, and when the furnace haa been ni'ged,,to its 
greatest heat. 

'^Q. 9Q — Coal. Lalekd "Thirty-Jnch Coal, three hundred feet ahove 
Raccoon creek, one inile north-east of Raccoon Furnace, Greenup 
county, Ky. 

A slaty coal; rather tough; of a dull black appearance, except on 
the cross fracture of the thin layers ; these are coated with ^fibrous 
coal, which shows vegetable impressions, and is infiltrated with pyrites. 
Heated oyer the spirit-lamp, it decrepitated strongly ; swelled up some- 
\yhat, but not siiffi,cipnt.to sho,w that it. is a <:olujig coal It is.a spUnt, 
Qoal.. 

Specific gravity, t 1,-320 

iilion, diled at tlie ordinary temperature- 
Moisture, - - - - 3.901 



Volatile combustible matters, - 37.30! 
Carbon in the coke, - - - 50.20! 
Aabea, .(piirpliali-grey,) - - 8.60 



Total volatile matters, - 41.20 
Moder&tcJy dense coke, - 58.80 
100.00 100.00 
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Composition, dried at 212' — 

Volatile CO mbitstible matters, - . - . 38.B14 

Carbon in tlie coke, 52.237 

Ashes, 8.949 

100.000 
The per centage of stdphir was found to be 1.448. The ashes con- 
tained scarcely a trace of sulphate of lime. 

No. 9i — Coal. Labeled "Under part of eight to ten-inch coal in the 
bed of Raccoon creek, three hundred and Mrty feet under main ore 
hank of Raccoon Furnace, Greenup county, Ky" 
A dull looking coal of a slaty structure ; fibrous eoal with vegetable 
impressions on the layers; cross fracture deep black color, and moder- 
ate pitch-like lustre; no appearance of pyrites or other impurities; out- 
side part with an earthy or ochreous incrustation. Over the spirit- 
lamp, decrepitated slightly; swelled up somewhat, but did not soften 
much nor agglutinate. A splint coal. 

Specific gravity, ..---- 1.393 

Composition, dried at the ordinary temperature — 
Moisture, - . - . 5.20) 



■ Total volatile matters, - 35.50 



Volatile comhustihle matters, - 30.30) 
Carbon in the coke, - - - 56.30[ 
Ashes, {nearly white,) 



Composition, dried at 212° — 

Volatile combustible matters, - - - - 31.962 

Carbon in the fixed residue, .... 58.333 

Ashes, ---.." = - 9,705 



The proportion of sulphur is only 0.453. The ashes contained 
merely a trace of sulphate of lime. This is quite a dry splint coal, 
which scarcely swells or agglutinates when exposed fco heat; hence it 
would answer for the smelting of iron without previous coldng. With 
such a coal as this, and the hot blast, the cheaper kinds of iron for 
common purposes, such as railroad iron, can be most economically 
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No. "92 — Sandstone. Labeled "Sandstone under Main Coed, at Sac- 
coon Furnace, used for hearth stones, Greenup county, Kij." 

A fine gi'ained friable sandstone of a light baff color; composed of 
rounded grdina of saod, with a few minute scales of mica; a little oxide 
of iron, and little or no cemeating material. 

Specific gravity, 2.161 

CompoKition, dried at 212° F. — 

Sand, 97,00 

Alumina, oxide of iron, &e., ...... ,53 

Carboniite of lime, .07 

Ciirboniit* of magnesia, - .25 

Potasli, a trace. 

Moiature and loss, 1.55 

100.00 
As it is nearly pure silex, it is well adapted to withstand a high tem- 
perature without melting. Pm^e silex can be fused only by such a vei'y 
high temperature as is produced by the oxy-hydrogen blow-pipe. The 
mixture with it of lime, magnesia, potash, oxide of iron, alumina and 
other bases, as is well known, causes it to melt at a much lower tem- 
perature to produce glass, enamel, .slag, &c. 

No. 93 — LiMONiTE. Labeled "TeJlow Kidney Ore, Amanda Furnace, 
above the Main Coal, Greeimp county, Ky." 
A pretty dense, dull looking ore; adheres somewhat. to the tongue; 
color from dark reddish-brown to dirty ocLre, in concentric veins, and 
stripes like the colors in some kinds of jasper. Powder of a dark buff, 
or dark, dirty, salmon color. 

Specific gravity, 3,011 

Composition, dried at 212° P.— 

Oxide of iron, - - • 56.50 = 30.56 per cent, of Iron. 

Carbonate of lime, - - ■ 7.27 
Alumina, - . - - 2.95 

Oxide of manganese, - - 1.00 
Magnesia, - - - . 2.30 

Potash, .26 

Soda, - - . - .11 

Combined water, - - ■ 11.34 
Silicfi iind insoluble silicates, and 

trace of phosphoric atid, - 18,27 

100.00 
40 
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The air-diied ore lost 1.3 percent, of moisture, when dried at 212°. 

No. 94 — LiMoNiTE. Labeled "Red and Blue miMd Block Ore, Aman- 
da Furnace, Greenup coutdy, Ky." 
A dark, reddish-brown, limonite; dull; porous; adhering to the 
tongue; some portions almost black, others lighter colored ; contains a 
few specks of calcareous spar, and minute scales of mica. Powder, 
a-brown color. 



Specific gravity. 
Composition, dried at 212" F. — 
Oxide of iron, 
Alumina, 

Carbonate of lime, - 
Magnesia, 
Potash, - 



■ 62.90 T= 44.04 per cent, of Iron. 
3.15 



Sulphur, . - - 


- .16 


Manganese, a trace. 




Phosphoric acid, a trace. 




Combined water. 


- 8.41 


Silica and insoluble silicates. 


- 24.97 



The air-dried ore lost 2.6 per cent, of moisture, when dried at 212° 



F. 



No. 95 — LiMoNiTE. Iiabeled "■Honei/'Comb Ore, over the Umestone, witk 
limestone ore, Amanda Fu7'naee, Greenvf county, Ky." 
Irregular in form, containing cavities; interior, pretty hard, of a dark 
rust-hrown color; exterior, ochreous. Powder, brownish-buff color. 

Specific gravity, 2,914 

Composition, dried at212° F. — 

Oiideofiron, - - - - 81.87 = 57.33 per cent, of Jj-om. 

Phosphate of alumina, 

Phosphoric acid. 

Oxide of manganese, 

Potash, - 

Soda, 

Combined water, - - - 12.39 

Silica and insoluble silicates, - 3.67 
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The air-dried ore lost 1.6 per ceiit. of moisUire, when dried at 212° F. 



67,10 = 40,03 per cent, of Iro: 



No. 9tJ — LiMOMiTE. Labeled "Best Idmestone Ore, hehw Main Cody 
Amanda Furnace, Greenup county, KyP 
A dull looking ore, of a dark reddish-brown color; exterior layers, 
dull ochreous; structure irregularly laminated; the lens shows minute 
dark granules, imbedded in a lighter colored substance, and some in- 
filtrations of spar. Powder, rich brownish-yellow ochre color. 

Specific gravify, ..-„ = .. 3.072 
Composition, dried at 212° F, — 

Oxide of iron, - 

Carbonate of lime 

Magnesia, 

Alumina, 

Oxide of mangam 

Potash, - 

Combined water. 

Silica and insoluble silicates, 

100.00 
The air-dried ore lost 1. per cent, of moisture, when diied at 
212° F. 

No, 97 — Carbonate of Iron. Labeled "Blue Block Ore, with black 
shale iimmdiately under it; impradicalU by itself; loioest bed worJced 
at Amanda Furnace, Greenup county, Ky." 
. A dull looking ore, of a dark greenish-grey color mixed with red- 
dish; surfaces of fissures reddish where it has been exposed to the air; 
adhering to the tongue. Powder, greyish-buff color. 

Specific gravity, - ... - . . 3.391 

Composition, dried at 212° — 

79.72) 
4.62i 



Carbonate of iron, - 

Oxide of iron, 

* Alumina and pliosplioric 

Carbonate of lime, - 

Carbonate of 

Carbonate of 

Potash. ■ 

Silica and insoluble siUcates, 



acid. 



■ 41.26 per cent of Iron, 



3.0 B 
1.23 



"KioBpliorie acid 0.34 per oi 
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The air-dvied ore lost 0.7 pev cent, of mohture, when diicd at 
212" F. "Impi'acticabSe by itself," probably because it is a carbonate, 
wliicli would readily melt on tlie sudden application of a great lieat, 
and, particularly, because it contains but a small proportion of the raa- 
teriE^s for the formation of cinder. 

No. 98 — Iron Fubhice Sug. Labeled '^Pea-rjreen Cinder, icsmU?/ 
produced when Working the hhie limestone ore and block ore, at A^nan^ 
da Furnace, Greenup coiinli/, Ky." 
Color, rather oUve-green than pea-green; Well Titrified, but nearly 

opaque, from the presence in it of minute air bubbles; translucent on 

the edges; before the blow-pipe, quite fusible, melting into a blebby 

globule. 

Composition, dried at 212° F. — 



bilica, - 
Lime, - 




- 23.77 


Magnesia, 
Al 11 mi 11 a, 




- 3 19 

- ] 6 50 


Protoxiile of iron. 


-■ 


- aci 


Protoxide of mang 


nese, 


' 1.58 


Potash, - 




- 2.24 


Soda, - - 




.77 


Phosphoric acid,, a 


trace. 





100,00 16.110 : 26 45 

Oxygen nearly as ... ^ - ... 1. ; 1.67 

The proportion of lime, &c., to the silica, is rather larger than is ab- 
solutely necessary to its proper fusibility; but this excess favors, to 
some extent, the separation of phosphorus and sulphur from the iron^- 
injurious ingi'edients, which cause the fonnition o'itvJdte iron; the for- 
mer, phosphorus, in too large proportion, makes it brittle iu the cold 
or "coM short," and the latter makes it "liot short." 

No. 99 — Pig-Iron. Labeled ''Pig-iron produced from the red and blue 
hkck ore, lowest bed, Amanda Ftirnace, Greenup eamiy, Ey" 
A silver-white iron, very fine^ained, and Compact; broken under 
the hammer and reduced to powder with the greatest difficulty; so 
very hard as to indent the laceS' of hammej; aa4.sdiviii resis^ng, tlie 
file like the hardest steel. 



,y Google 



CHEMICAL REPORT OF GEOLOGICAL StIE\'EY. 317 

Specific, gm-ity, 7,433 

Com posi lion — 

lion. 94,89 

Combined carbon, - - - 3.00 (No grapliite.) 



Aliimlnhim, a trace. 

Mnnganesc, - - - - .21 

Potsssinm, .... .05 

Magnesium, .... .09 

Pbospliorus, .... .79 

Sulphur, ... - .20 

100, G9 

Tbis is decidedly the hardest viJiite iron of all the specimens exam- 
ined. We attribute its high white condition partly to the phosphorns 
and sulphur which it contains — more especially to the sulphur — which 
by favoring the actual combination of the carbon with the iron^iistcad 
of its sepai-ation, as gi-aphite, in the act of cooling, which character- 
izes soft grey iron — gives it the properties of hardened steel. Its con- 
siderable proportion of manganese also aids in producing, this condltioa 
of things. 

The only method for diminishing these injurious ingredients, and 
producing a grey soft iron, is to increase the proportion of limestone 
used as a flux, to the greatest extent compatible with the proper fusi- 
bility of the cinder. 

With good management in the furnace it is probable tbat a metal 
iftight: be obtained from these ores which would h'e admiiubly adapted 
to tlie formation of steel, provided a too great proportion of phospho- 
rus docs not I'em-ain to Injcre tlie tenacity of the iron. 

No. 100 — CiEEONiTE OF Ibon. LoheUd ^'- Shot Iron Ore, beloiu Muiii 
coal, Ashlarid, Greemip countf/} /i]/."' 
A friable mass, composed of dark brown granules about the size of 
black mustard seed, united by a soft white cement. Poivder^ light 
yellpwish-guey color. 
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Composition, dried at 212= F.— 




Carbonate of iron, -- 


- 60.36i 


Oxide of iron. 


- 2.33! 


Alumina, 


- 2.65 


Carbonate of lime, - 


- 3.36 


Carbonate of magnesia, - 


' 3.53 


Carbonate of manganese. 


.■ 1.43 


Potash, - - ' ~ 


.49 


Soda, . - - - 


- .05 


Silica and insoluble silicates. 


- 24.67 


Water and loss, 


- !.09 


Pliosphoric acid, a trace. 





[ I = 30,46 per cent, of iron. 



100.00 

The air-dried ore lost 0.7 per cent, of moisture, when dried at 
212° F. A very good iron ore. 

No. 101 — Coal. Labeled "Mdn Ashland Coal, above clay parting, iesl 
for coklngt Greenup county, KyP 
A very pure looking soft bituminous coal, of a deep pitch-black 
color, and strong lustre; easily broken. Heated over the spirit-lamp 
it softened and swelled a great deal, and left a bulky coke. It seems 
to be a "fat" bituminous coal, well adapted to coking. 

Specific gravity, - 1.288 

Composition, dried at the ordinaiy temperature — 
Moisture, - - . - 3.40) 



38.30 



Carbon in the coke, - - - 57.90| 
Asbes, (purplisli-grey,) - 



[ Spongy coke, - - - 61.70 



ition, dried at 212° F.~ 

Volatile combustible matters, - - - - 36.13 

Carbon in the coke, ....- = . 59,94 

Ashes, 3.93 

100,00 
The per oentage of suX^lmr is, ... 0,734 

The ashes contain 0.093 per cent, of sulphate of lime. 

This is not qdte bo soft and bituminous as the best Pittsburg coal, 
but it is sufficiently so, doubtless, to answer aU the purposes of the black- 
amijh and the founder. It is also well suited to pi-oduction of gas, of 
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which it wUl probably yield a larger proportion than the Pittsburg or 
Tonghioghany coal. 

Ifc is to be remarked, however, that the relative proportion of the vola- 
tile matters of a coaJ will not give correct indications of the quantity 
of good illuminating gas which it will yield; for the reason that this 
volatile matter may consist of larger or smaller proportions of sulphur, ni- 
trogen, and oxygen, as well as of carburets of hydrogen of various 
composition. Ultimate chemical analyses of the coals, (i. e. ascertain- 
ing the true proportions of their elementary constituents, the carbon, 
hydrogen, oxygen, nitrogen, sulphur, and earthy matter,) would give 
correct data in this relation. 

The soft, light, bituminous coals are preferred by the manufacturers 
of coal gas, in this country, to the hard and dense splint and cannel 
coals, which really contain a lai^er proportion of volatile matters, not 
only because the residuaiy coke has a greater commercial value, but 
because the relative amount of good gas obtained is greater, in propor- 
tion to the cost of production. The true explanation of which fact is, 
that the dr^/ coals, so called, the splint and cannel coals, contain usual- 
ly a much larger proportion of oxygen than the soft, fat, bituminous, 
and coking coals. This oxygen combines with some of the hydrogen 
and carbon of the coal during its destructive distillation, in the manu- 
facture of gas, to produce vapor of water and carbonic oxide gas, and 
thus diminishes tho value of the product. 

During the burning of these varieties of coal, a marked difference 
in phenomena results from the relative difference in the proportion of 
the oxygen which eaters into their composition. 

The fat, bituminous coal, which contains but little oxygen, softens 
much, and barns with a very smoky flame — giving off much soot or 
unbunied carbon — like the pure hydrocarbons, oil of turpentine, miner- 
al naphtha, &c., or the bituminous substances, petroleum, asphaltum, &e.; 
while the dry coals, called splint, cherry, and cannel coals, do not soften 
much, or at aU, bum with a clearer flame, and deposit relatively little 
soot; burning somewhat in the manner of alcohol, ether, and the other 
combustibles which contain a considerable proportion of oxygen in their 
elementary composition. 

It is obvious, from these facts, tJiat it would have greatly facilitated 
the knowledge of the relative value of our Kentucky coals, could they 
have been submitted to elementary analyses; but the limited time allot- 
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ted the chemical iflvestigation, cluring the pnst seaaoiiSj ahsolntely pre- 
cluded attention to this important esaminatioti. Should the survey be 
coiitinoed, it is hoped that this field may be Mly explored- 

No. 102 — Coal. Laheled " Cod toith slate roof , first hed above Ash- 
land Main Cod, Greenup count//, E}/." 
A pure looliing, intensely black coal, with a high lustre, scarcely 
soiling the fingers; coated on the outside with ochreous oxide of iron; 
some fibrous coal between the layers; showing vegetable impvessions, 
and somewh:it infilti'ated with pyrites; heated over the spiiit-lamp, it 
swelled up and softened considerably; probably a coking coal, but not 
quite so good for this purpose as the preceding. 

Specific gravity, .-....- 1.301 
Composiiion, dried at the ordinary temperature — 
Moisture, - - - - 6,00 j 

Vo!alile combiistible matters, - 35.70! 
Carbon ia tliG colie, - - ■ fil.OO, 
Ashes, (lilao colored,) - - G.30I 

100.00 100.00 

Composition, dried at 212° F.^ 

Volatile combustible matters, . - - - 37,579 

Carbon in the coke, -.-.--. 53,685 

Ashes, 8.736 

100,000 
The per cent, of BMJjji'iMr is, . - . . 1,818 

The ashes contained about 0.09 per cent, of sulphate of lime. A 
very good bituminous coal, not quite as pure as the preceding, No. 100. 
(See Nos. 123 and 124 for other Asliland specimens.) 

No. 103 — ^LiMONiTE. Labeled "Block Ore, principdli/ used at the Neio 
Ha'inpsUre Furnace., Greenup county, Ky" 
A dull looking limonite, in irregular masses, partly incurved layers; 
color from duU reddish-brown to dull ochreous; adhering slightly to 
the tongue; containing minute scales of mica. Powder of brownish- 
yellow ochre color. 



Total volatile matters, - 40.70 
Moderately dense coke, - 60.30 
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.0 gravity, 3.1 1 1 

Composition, dried at 212" P. — 

Oxide of iron, - - - 67.90 = 40,53 per cent, of Iron. 

Alumina, - - - - 2.77 

Magnesia, - - - - .72 

Oxide of manganese, - - .25 

Potash, .32 



Combined water, - - - 10.03 
Silica and insoluble silicates, - 27.67 
Phosphoric acid, a trace. 



100.00 
The air-dried ore lost 1.3 per cent, of moisture, when dried at 
212° F. 

No. 104 — LiMONiTE. Labeled "Variety of Block Ore, Neiv Hamp- 
shire Furnace, Greenup county, Ky." 

Resembles the last, but is not in layers; adheres more to the tongue; 
is more porous, appears rather more granular under the lens, and 
shows more glimmering speeks of mica. Powder, dirty-yellow ochre 
color. 



Bpecitic gravity, 
Composition, dried at 212" F.— 
Oxide of iron, - ■ - 


13,26 = 9.27 per cent, of Iron. 


Alumina, 


4.96 


Carbonate of lime, - 


1.67 


Phosphate of lime, - 
Magnesia, 
Combined water. 


.90 = Containing 0.5 of phos, acid 
.61 
4,37 


Silica and insoluble silicates. 


74.36 



100.11 
This can hardly be called an iron ore; and its considerable propor- 
tion of phosphate of lime maizes it less valuable for the purpose of 
fluxing. 

No. 105 — LiMONiTE. Labeled '''Kidney Ore, used occasionally at New 
HainpMre Furnace, Greenup county, Ky." 
In thin curved layers, the exterior of which is brownish-yellow 
ochreous; interior, dark reddish-brown. Powder, between umber and 
vellow ochre colo,r. 
41 
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position, dried at 212=' F.— 




Ozide of iron. 


- 66.70 = 39.70 per cent, of Iron, 


Alumina, 


- 3.75 


Magnesia, 


.63 


Oside of manganese. 


- .42 


Potash, 


- .32 


Soda, .... 


.17 


Combined -water. 


. 12.04 


Silica and insoluble silicates. 


- 26.97 



The air-drietl ore lost 2. per cent, of moisture, wlien dried at 
212= F. 



No. ] 06— LmoNiTE. Labeled ^'^Dark Red Liiiiesione Ore, Mew Ilarnp- 
shire Furnace, Greenwp county, Ky^'' 
A very dark, reddish-brown, almost black ore, mottle with dark red; 
dull; porous; adhering slightly to the tongue; some minute infiltra^ 
tions of white spar. Powder, dark reddish-brown color. 

Specific gravity. 
Composition dried at 212o — 

Oxide of iron, - , . . 64.70 = 

Carbonate of lime, - - - 16.60 
Oxide of manganese, - - 2.15 
1,84 
.27 



Alnmina, 
Potash, - 



Combined water. 

Silica and insoluble silicates. 



2.363 



' 46.31 per cent of Iron. 



7.12 
6.4? 



The air-dried ore lost 1.7 per cent, of -imisture, when dried at 
212*^ T. 

No. 107 — LiMONiTE. Lahekd "Poor Sandy Ore, not much used, at 
JSfew Hampshire Furnace, Greenup county, Ky." 
A dull looking, granular ore, containing a consideiable proportion 
of clear, rounded grains of sand, cemented and mixed with brown oxide 
of iron, in some places with a pink and yellowish-white cementing mar 
terial. Powder, brick-red color. 
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Specific gravity. 
Composition, dried at 212° — 
Oxide of iron, - 
Alumina, 



32.10 = 22.48 percent, of Iron. 



Potash, - - - , 

Combined water, 

Silica and Insoluble silicates, 

100.00 

This might be advantageously used at the New Hampshire Furnace 
to mis, iu proper proportion, with the nest preceding ore, No. 105, 
which is deficient in silicious ingredients. The block ore, principally 
used there, needs no other addition than limestone. 

No. 108 — Ferkuginous Limestone. Laheled ^^Ferruginous Limestone, 
<^ inio limestone ore, New Hampshire Furnaee, Greenup county, 



Color, passing from fawn color to dirty ochreous; with some mot- 
tliiigs; dull; scarcely adhering to the tongue. Powder, dirty buff 
color. 

Specific gravity, 2.680 

Composition, dried at 212° F. — 

Carbonate of lime, „ . . 53,65 

Carbonate of magnesia, ..,..-- 22.10 

Carbonate of iron, 7.41 

Oxide of iron, 4.41 

Carbonate of manganese, ,------ ,86 

Alumina, .--.--.--- .37 

Potash, .21 

Soda, .19 

Phosphoric acid, a trace. 

Silica and insoluble silicates, -_..-- 7.97 

Water and loss, . - ~ 2.63 

100.00 

The aii'-dried limestone lost O.C per cent, of moisture, when dried at 
2irF. 
No. 109 — LiMESioNB. Labeled "Limestme used as a fiu%, from.ihe 

Brmhey fork of TygerCs creek, under the limestone ore, NewMamp- 

skire Mirnace, Gremup courdy, Ky" 

A light 'drab-grey, compact limestone; sparlding with very small 
portions of imbedded calcareous spai'. 
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Specific gravity, 2.70 

Composition, dried at212°F.— 

Carbonate of ]iiae, ...---- 

Magnesia, --------- 

Alumina, oxide of iron, &o., 

Potaat, -.-.-,--- 

Soda, -..--.---- 

Silioious residue, -..--...-- 



A pretty pure limestone. Dried at 212", the air-dried limestone 
lost 0.3 per cent, of moisture. 



No. 110 — Ieon Furnace Slag. Labded "Dark Purple Glassy Cin- 
der, produced when making soft grey iron, Netv Hampshire Furnace, 



Perfectly vitrified; of a more smoky tinge than any of the preced- 
ing, with a slight tint of purple or violet; rather clearer, in thin pieces, 
than those previously examined; rather difficult of fusion; melting, 
before the blow-pipe, into a white hlehhy globule, 
scifio gravity. 



Composition, dried at 212° F,- 



Magnesia, 
Alumina, 
Protoxide of iron, 
Protoxide of 
Potash, - 



S6.28 
19.70 
6.13 
13.90 
1.66 
1.02 
1,26 



Containing oxygen, 
5.57 
2.46 
6.49 
.35 
.23 



Oxygen nearly a 



1. 



1.91 



pro- 



No. Ill — Iron Fursace Slag. L(d?ded, "White Heavy C 
duced at New Hampshire Furnace, Gremup county, . 
A compact, greyish-white slag, of considerable density; nearly 
opaque, looking like some kinds of hornstone; containing a few small 
air bubbles, and some small pieces of reduced iron; before the blow- 
pipe it phosphoresced somewhat like lime or magnesia; proved quite 
fusible; intermesced greatly, and settled down into a white blebby 
dobule. 
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Specific gravity, 
Composition, dried at 212' 
Silica, 
Lime, 
Magnesia, 
Alumina, 
Protoxide of iron, 
Protoxide of 
Potash, - 



6.59 
14.30 



Containing oxygen, 
6,67 
2.63 
6.6G 
.30 
.20 



Oxygen nearly as-------l. 

No. 112 — Ieon Turnace Slag. Labeled ^'Pea-grem Oinder, 
when making a good run, iut iron somewhat close^rained. Ni 
shire Furnace, Greenup eounty, KyT 

CompositJon, dried at 212° — 



Silica, - . - 

Alumina, 

Protoxide of ii'on, - 
Protoxide of manganese. 
Potash, - - . 



66.74 
16,66 
6.20 
15.10 
2.17 
2.92 



Containing oxygen 



4.74 
2.08 
7.06 



100.01 



15.38 



Oxygen nearly as, 1. : 1.91 

The first two slags, (110 and 111,) <3o not differ mucb in composi- 
tion — the former is probably formed when there is an accidental excess 
of carbonaceous matter present; the latter when the oxygen of the 
blast somewhat prevails. In this last, the smaller proportion of lime 
present throws some light on the simultaneous production of fine-grain- 
ed iron. The addition of more limestone would probably correct this. 



113 — PlG-lRON. 



Furnace, 



A coarse grained, dark colored iron ; flattens somewhat under the 
hammer, but soon breaks to pieces, and easily pounds to powder; yields 
easily to the file. 
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Specific gravity, - - . . 

Iron, 93.12 

Graphite, - - - , 2.83 

Silicon, 1.23 

Slag, 

Mangan 

Alumini 

Potassium, - ■ - - .33 

Sodium,, .21 

Phosphorus, - , - - 1.30 



100.00 



No. 114 — Pra-riROjf. Labeled '^ Close textured Pig-iron, JVets Hamp- 
shire Furnace, Greenup, county, -S^-" 
A very fine grained light-grey iron; flattens considerably under the 
hammer, but is readily pounded to powder; yields easily to the file; 
is a soft iron notwithstending its light color. 

Specific gravity, • 7.241 

Composition — 

Graphite, 
Silicon, 



Manganese, 
Aluminium, 
Potassium, 
Sodium, - 



93.19 
3.13 



Phosphorus, 
Sulphur, a trace. 



These two specimens of pig-iron arc remarkable for their large rela- 
tive proportion, of phospbora& and of aluminium. The former most 
probably gives to them cold-shori properties, as they are very easily 
pounded to powder on the anvil; tbe presence of the aluminium, with 
the absence of a notable quantity of sulphur, may be the cause why 
this iron, although quite light colored, is yet soft; yielding easily to 
the file. 

Accordiiig to the well known experiments of Faraday and Stodart 
in England, the celebrated India Steel— the Woots—ot which ai'e fab- 
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ricated the Damascus blades, owes its peculiar excellence to the presence 
of aluminium, which they found in it in proportions yarying from 
1.3 to 0.024 per cent. The usually correct Karsten is, however, dis- 
posed to doubt their conclusions in this respect, although they are 
corroborated by the experiments of Mashet. It is probable, from the 
account which Karsten gives of his mode of investigation, (Band 1, 
section 484, of his Handhudi der Msenhutten&unde,) that the alumi- 
nium which might have been present in the steel which he submitted 
to analyses escaped his observation. 

The recent interesting experiments of DevUle and others, in Trance, 
in the production of aluminium in quantity, at a low price, prove that 
it can easily be alloyed with iron, as well as with many other metals. 
Its alloy with copper is light, hard and white. From its low specific 
gravity, only 2.56, it doubtless also reduces the relative weight 
of iron with which it is combined. Aluminium, the metallic basis of 
the earth of clay, (alumina,) has been recently introduced into the 
arts, in France, at a cost of about one-fifth of that of silver. It is a 
light, malleable metal, nearly as white as silver, of great sonorousness, 
which may be heated and melted without any loss by oxidation; it 
does not rust in the moist air. 

No. 116 — Sandstone. Zcil>ekd "Heartk Sandstone, New Hampshire 
Furnace, Greenup county, Ki/" 
A yellowish-grey fine-grained friable sandstone, cont^ning small 

scales of mica; the grains of sand are rounded, and are cemented by 

a small amount of ferruginous material; structure somewhat lamellar. 
Specific gi'avity, 2.458 

Composition, dried at 212° F. — 

Sand, 94.856 

Oxide of iron, alumina, &c., 2.775 

Carbonate of lime, --..---- ,)97 

Carbonate of magnesia, -.--..- .837 

Potash, .164 

Soda, _ _ . . . .047 

Loss, - - - 1.126 

100.000 

No. 116 — Sandstone. Labeled "Hearthstone after two months expo- 
sure in N&w Hampshire Furnace^ Greenup county, Ky." 
Much harder, (less friable,) and more compact than the preceding ; 
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scarcely adhering to the tongue; color, bluish-grey with darker thin 

lines of stratification; no scales of mica visible. 

Specific gravity, ...-.- 2.407 

Composition, dried at 212' F. — 

Sand, &c., 98.835 

Oxide of iron, alumina, &o., .-,--- .325 

Carbonate of lime, .....,-, ,055 

Magnesia, .249 

Potash, . - .164 

Soda, .029 



100.000 
If these sandstones were of similar composition at first, the intense 
heat to which the last specimen was exposed, seems to have removed 
some of the substances with which the sand composing it was mixed. 
How this occurred is not easily explained, unless we suppose it took 
place by sublimation. 

No. 117 — LiMoMiTE. LaheUd "Mouni Savage Main Ore, Greenup 
county, Ky." 
A dark, reddish-brown limonite; pretty dense; irregularly cellular; 
powder, dark Spanish-brown color. 

Specific gravity, 3.062 

Composition, dried at 212° F. — 

Oxide of iron, - - 85.16 = fl9.63per cent, of Tron. 

Alumina, . . - - ,84 

Oxide of manganese, - - .95 

Magnesia, . . - - .59 

Potash, ----- .25 

Silica and insoluble silicates, 4. 57 

Combined water, - - - 7.30 

Loss, .34 

100.00 
The air-dried ore lost 1.4 per cieiit. of moisture, when dried at 
212° F. 

No. .118 — Carbonate of Iron. Labeled "Mount Savage Iron Ore, 
under Main Ashland Coal, Greenup county, Ky." 
A dark, umber-grey, fine granular mineral, having the appearance of 
a dull earthy variety of limestone. Specimen contains a concretionary 
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cast, as of a portion of a branching coral stem, which is of a light lead 
color. Powder, light umher color. 

Specific gravity, 3.463 

Composition, dried at 212° F — 

Carbonate of iron, - - - 70.60 1 



Oxide of iron. 
Carbonate of lime, - 
Carbonate of magnesia, - 
Carbonate of manganese, 
Alumina, . . - 

PotasL, - . - - 



Silica 



md insoluble silicates. 



37.53 per cent, of Iron. 



100.00 

The air-dried ore lost 1.4 per cent, of moisture, when dried at 
212° F. 

Both of these are very good iron ores. The first, No. 117, may- 
require the addition of some more silicious ore, or silicious material, 
with the limestone, to flux it in the furnace. 



No. 119 — LiMONiTE. LaheUd ^'Limestone Ore, top of hill, Clinton Fur- 
nace, Greenup county, Ky" 
. A dull, reddish-brown, and yellowish-brown, pretty compact limo- 
nite; adheres firmly to the tongue. Powder, dirty yellowish-brown 
color. 



Specific gravity, 
Composition, dried at 212" F.— 




2.811 


Oxide of iron. 




39.90 = 28.48 per cent, of Iron. 


Alumina, 




3.37 


Carbonate of lime, - 




20.87 


Magnesia, 




2.85 


Oxide of manganese, 




2.17 


Phosphoric acid. 




.75 


Potash, - ■ - 




.30 


Soda, - 




.16 


Silica and insoluble silicates. 


20.97 


Combined water, 


8.66 




100.00 


The air-dried ore lost 1.8 


ler cent, of moistvre, when dried at 


212° P. 




42 
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No. 120 — Caebokate of Iron. Laleled "Limestone Ore, two to three 
feet thick, drifted after at the Clinton Furnace, Greenup county, Ky." 
A dark grey, granular ore; yellowish and reddish-ochreous on the 
a confused crystalline appearance- 



exterior; under the lens presents a co 


Powder of a dirty buff color. 




Specific gravity. 




Composition, dried at 212° E-.— 




Carbonate of iron, - 


65,931 


Oxide of iron, 


8,6^1 


Carbonate of lime, - 


1,97 


Cai-bonate of magnesia, - 


3.34 


Carbonate of manganese. 


6,03 


Alumina, 


2.27 


Potasb, - - - - 


.07 


Soda, .... 


.18 


Silica and insoluble silicates, 


I3.n 




100.59 



1^1 37.6S per cent, of Im. 



No. 121 — Caebonats of Ieon. Laleled "Bhw Ore, under the coal; 
e one foot thick; from East forJc of Little Sandy river, near 
I Big Smdy Railroad, three miles from Clinton Fur- 



Dark gi'ey color, mottled with lighter and darker; fine granular; 
under tlie lens, dark semi-crystalline grains observed, in a light color- 
ed cement; adhering slightly to the tongue- Powder of a mouse-grey 
color. 

Specific gravity, ......... 3.360 

Composition, dried at §12° F, 

Carbonate of iron, 

Oside of iron, 

Carbonate of lime, ■■ - - 1.68 

Carbonate of magnesia, - - 1.52 

Carbonate of manganese, 

Alwaina, 

Potasb, - 

Soda, 

Organic or bituminous matter, 11.10 

Silica and insoluble silicates, - 20.66 

Water and loss, - - - 2.01 



42.68) =3g,37 per cent, of Tron, 
17.02i ^ 
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The air-dried ore lost 0.7 per cent, of moisture, when dried at 
212° ¥ . 

From the considerable proportion of bituminous matter contained 
in this ore, it may be called a Mack band ore. It is the only ore of 
this variety which has been sent to this labomtory from Greenup 
county. 

Ro. 122 — 1^'eeruginous Limestone. Labeled "Green Carbonate of 
Iron, Clinton Furnace, Greenup county, KyP 
Compact; fine granular; with sparkling crystalline grains; scarcely 
adhering to the tongue; interior, handsome bluish-green color; exte- 
rior, rich reddish-brown, mixed with some green particles. Powder of 
a dirty buff color. 



Specific gravity, 
Composition, (of average speci 
Oxide of iron. 
Carbonate of iron, - 
Carbonate of lime, - 
Carbonate of magnesia. 
Carbonate of manganese, 
Alumina, 
Pbosphoric acid, 
Potasb, - 
Soda, - 
Silica and insoluble silicates, 
Water and loss. 



diiedat 212' 
24.80' 
17.42, 
32.05 
6.36 
1,81 
2.79 
.60 



I 26.68 pev cent, of Irm 



10.47 

2.62 



The air-diied limestone lost 1. per cent, of moisture, when dried at 
212°. 

No. 123 — Coal. Labeled"Mmn Goal,mih day parting, Giber's Hill, 
CatUttsburg, Greenup county, KyT 
A very pare looking, bituminous coal, of a deep pitch-black color, 
and strong lustre; a little pyritous matter observed on one of the sui'- 
faces; heated over the spirit lamp, it softened and swelled up very 
much, and the fragments agglutinated into a light spongy coke ; seems 
to be a coking coal. 
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Specific gravity, ...--. 1.213 

Composition, dried at the ordii.arj temporature — 

*'™'™ ''■^"l Tot.l Tol.lile m.tters. - 40.00 

Volatile combustible matters, - 35.30) 



Cai'bon in the coke, ■ - - 67.80) 



Coke, - ... - 60,00 



Ashes, (yellowish-grey,) - - 2,20! 

100.00 100.00 

Composition, dried at 212° — 

Volatile combustible matters, . - - - 37.37 

Carbon in the coke, 60.33 

Ashes, 2,30 

100.00 
The per <ients.ge of siclphar is .2f}S. The ashes contained about 
0.09 per cent, of sulphate of lime. This is evidently a veiy pure 
bituminous coal, containing but a small proportion of sulphur, and 
leaving less than the general average amount of ashes. 

No. 124 — Fire-clay. Lahehd "No. 1, Mre-dap, helow Main Coal, 
Ashland, Greenup county, Ky." 
A compact light-grey rock, with some discolorations of ochreous, 
and brown in the crevices and near the surface, from intiltrntion of 
oxide of iron; as hai'd as calcareous spar; not plastic with water until 
it has been ground to powder; presenting numerous minute spherical 
cavities, as though it had been full of air-bubbles; adhering fco the 
tongue. 
Composition, dried at 212° — 

Silica, ....,,,---. 66.74 

Alumina, with trace of oxide of iron, -.-,.- 26.10 

Lime, .72 

Magnesia, ,73 

Potash, ......---- .66 

Soda, .14 

Water and loss, = . ,. . e.Ol 

100,00 

No. 125 — PiEE-OLAY. LaleUd "No. 2, Fire-dmj, Mow Main Cod, 
Ashland, Greenup county, K>/." 
An indurated clay, or soft clay-stone, of a darlc grey color; barely 
yielding to the naU; softens down into a plastic ma&s when placed in 
water; burns white. 
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Composition, dried at 212° F.— 

Silica, 51.74 

Alumina, with trace of oxide of iron, 33,90 

Lime, .62 



Potash, .88 

8oda, .31 

Water, organic matter and loss, 11.82 

100.00 
HENDERSON COUHTY. 

No. 126 — Soil. Labeled "Soil, fotir miles south of Hend&rson, Heiv- 
derson count?/, Ki/." 
Of a liglifc mouBe color, contaiiii»g some fragments of charcoal; 
washed very carefully with water it left about 86. per cent, of very 
fine sand; 1,000 grains, dried at the ordinary temperature, digested in 
water containing carbonic acid gas, as previously described, gave up more 
than 7. grains of solid extract, dried at 212°. This, treated with pure 
water, left of insoluble matter, 5.582 grains, having the following com- 
position, viz; 

Silica, .197 

Carhonate of lime, -------- 3,615 

Carbonate of magnesia, - - 1.U97 

Carbonate of manganese, -666 

Alumina, oxide of iron, and trace of phosphates, - - .117 

The matters dissolved in the water, weighed when dried at 212° — 
1.511 grains; when ignited in a platinum capsule, it lost, with a smell 
of burnt' horn, 

Organic and volatile matters, ------ 0.900 

The residue coatained — 

Carhonate of lime, ----,---,. .197 

Carbonate of magnesia, .279 

Alumina, onde of iron, and trace of phosphates, - - .017 

Potash, . - - - .083 

Soda, .036 

This soil .contains a remarkably large pi-oportion of its essential in- 
gredients, iQ a soluble condition. One thousand grains of the air-dried 
soil lost 2.04 per cent of moisture, when dried at 300'' F.; and waS' 
found to contain, the following ingredients, viz ; 
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Organic and volatile matters, ----..,... 6.080 

Carbonate of lirae, ---■■--..... 1.2S4 

Carbonate of magnesia, - - .447 

Carbonate of manganese, a trace. 

Alumina, oxide of iron, and a trace of phosphates, - - - 3.490 

Potash, --..-----.. .085 

Soda, .034 

Silica and insoluble siUcates, ..-..-„ 89,670 

100.000 
This soil contains more than the usual proportion of carbonatB of 
lime, but it is not very rich in the alkalies. 

HICEMAS COCHEY. 

No. 127 — White Eakth. Labeled "Part of the White Deposit at the 
Iron Bellies, Columbus, Mckman county, Ky." 
A nearly white, (with a slight tint of grey,) fine granular soft mass, 
easily crushed with the fingers to a fine granular powder. 
Composition, dried at 212° — 

Silica and insoluhle silicates, ..---- 
Aliimiaa, oxide of iron, and a trace of phosphate, ■■ - - 

Carbonate of Hme, 

Carbonate of magnesia, - . . .... 



Potash, 



.02 



100.00 
The air-dried earth lost 1.6 per cent, of moisture, when dried at 
212° F. 

No. 128 — Soil. Laleled "White Soil of Baymi de CMenne, at Mos- 
cow, Hickman county, Ky., {quartemary formation") 

A light grey soil, almost white, containing a proportion of rounded 
particles of clear quartz, and some irregular concretions containing 
peroxide of iron. 

The air-dried soil lost 2.3 per cent, of moisture, when dried at 350". 

One thousand grains of the air-dried soil, treated with water con- 
taining carbonic acid, in the manner previously described, gave up in 
solution only 0.27 grains of solid extract, which was found to have the 
following comfodtion, viz : 

•See Appendix foe the proportion of phosplioric aoid in tliia and tbc utlicr aoLla. 
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Organic and volatile matters, ------., .08 

Carbonate and phosphate of lime, and carbonates of magnesia and 

Alkaline salts, (containing .005 potash,) .04 

Silica, .04 

0.27 
The composition of this soil, dried at 350°, is as follows: 

Organic and volatile matters, ..----. 2.00 

Oxide of iron and alunaina, 6,00 

Carbonate of lime, - - ■ - - - - - - 1.15 



Oxide of manganese, .._----- .17 

Phosphoric acid, (.54 phosphateof lime,) . - . - .19 

Potash, . , .17 

Soda, ......-,...- .02 

Silica and insoluble silicates, -,.._.-.. 90.'57 

100.43 
Washed carefuliy with water, this soil left about 79. percent, of very 

fine, nearly white sand, containing small rounded particles of hyaline 

and milky qoartz, and of a ferruginous mineral. 

This soil being rather deficient in alumina and oxide of iron, has but 

a small power to hold organic matter in combination. 

No. 129 — ^White Earth. Leveled, "Base of Chalk Banks, two miles 
lehw Colwnhus, Hickman cownt-y, Ky" 
Appearance like that of a dried clay; color, light grey; rather 
harsh feel; adheres to the tongue. Dried at 212° it lost 5. per cent. 
of nwisturp,. 

Composition, dried at 8112° — 

Organic and volatile matters, -.-.,.. 4,80 

Oxide of iron and alumina, ,------ 8.66 

Carbonate of lime, -------- i,25 

Carbonate of magnesia, ,------ .gs 

Carbonate of manganese, a trace. 
Phosphoric acid, a trace. 

Potash, - .52 

Soda, .30 

Silica and insoluble silicates, ------- 84,04 

Loss, - .18 

100.00 
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HOPKIHS COUNTi'. 

No. 130 — LiMONiTE. Labeled "Bed Ockreous Iron Ore, Bunfs Gap, 
near Alfred Townes\ Hopkins county, Ky." 
A softj porous mass, soiling the fingers, of red, yellow, aii.(l brown- 
ish ochreous matter. Powder of dirty omnge-red color. 
Composition, dried at 212' F. — 

Oxide of iron, - - - 68.75 = 41.14 per cent, of Iron. 

Alumina, - . .. , 4..iO 

Carbonate of lime, - , . ,io 
Suipliur, - - - - .15 

Traces of magnesia, manganese, 

and pliosphorio add. 
Silica and insoluble silicates, - §6.50 
Combined water and loss, ■■ 10.40 

100.00 
The air-dried ore lost 3,2 per cent, of moisture, when dried at 
212° F. 

No. 131 — LiMosiTB. Laleled ''Iron Ore, above the Blaek Band, head 
vxiiers of Stewart's creek, Hopkins county, Ky" 
A fragment of a nodular mass, of a lamellar structure; compact; 
color, yellowish-brown; adheres to the tongue. 



Specific gravity, 






2.83 


Composition, dried at 2I2T. 








Oxide of iron. 


52.16 = 


36.62 per c 


ent. of Iron 


Alumina, 


7,70 






Magnesia, 


.23 






Potash, - - - - 


.23 






Soda, - - - . 


.23 






Phosphoric acid, lime, and oxid 








of manganese, traces. 








Silica and insoluble silicates. 


26.70 






Combined water, 


n.BO 







The air-dried ere lost 1.7 per cent, of moistwe, when dried at 
212° F. 
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No. 132 — Impure BnujiiNous CiaBOKATB of Lime. Lah&Ud "Black 
■Band Iron Ore, head waters of Stewart's creek, Townes 4" Kirh- 
weWs, Hopkins counts/, K^." 
A dull olive-black, hard minera!; fracture even; earthy. 

Specific gravity, ....... g.gg 

Composition, dried at 212° F, — 

Carbonate of lime, - 

Carbonate of magnesia, - 

Carbonate of manganese. 

Carbonate of iron, - 

Oxide of iron, 

Alumina, 

Phosphate of lime, - 

Potash, - - - . 

Soda, . . - - 

Bituminous matters. 

Silica and insoluble silicates. 



39,90 
20.50 



- = 6.64 per cent, of Jron. 



6.06 
12.41 



The air-dried mineral lost 0.5 per cent, of moisture, when dried at 
212° F. 

Notwithstanding the promising appearance of this mineral, it proves, 
on analysis, to be worthless as an iron ore — lor its considerable propor- 
tion of phosphate of lime renders it improper for use, even as a flux 
to richer ores of iron. 

No. 133 — Impcre BrruMiNOua CARB0!flATE op Ieon. Labeled "Black 
Band Iron Ore, head waters of Sugar creek., Townes ^ Kirhvell, 
Hopkins county, Ky." 
A dull olive-black, hard minei-a); not quite so dark in color as the 

preceding; with an even earthy fracture; weathered exterior surface, 

yellowish-nmber color. 
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Specific gravity. 
Composition, dried at 212° J, — 
Carbonate of lime, - 
Carbonate of magnesia, - 
Carbonate of manganese, 
Carbonate of iron, ■ 
Oxide of iron, 
Pbospbate of lime, - 
Alumina, ... 

Potasb, ... - 
Soda, ...... 

Bituminous matter, - 
Silica and insoluble silicates. 



100.00 
The gir-dricd powder lost 0.6 per eeut. of moisture, when dried at 
212° F. 

This resembles the preceding in composition and properties. 



No. } 34 — Iron Ore. Labeled "Head waters of Stewarfs creek, near 

the Black Bank, (^productive ore?) Hopkins county, KyP 

A porous, fine granular, light dove-grey colored rock; resembling 

impure limestone; adheres to the tongue; weathered surface ochreous. 

Powdetj light yellowish -gTey color. 



Specific gravity. 






Composidoa, dned at 215° F.— 






Oxide of iron, 


25.08) 


== 25.30 per cent 


Carbonate of iron, - 


17,84S 


Carbonate of lime, - 


5.97 




Carbonate of magnesia, - 


r.3o 




Carbonate of manganese. 


1,20 




Alumina, 


1.00 




Phosphoric B.cid, 


.36 




Potash, ..... 


.20 




Soda, .... 


.09 




Bitumittous matters. 


2.51 




Silica and insoluble silicates. 


34.6fi 




Water and loss, 


3.81 





The ah'-rtried powder lost 1. per oeiit of moisture, when dried <it 
212° F. 
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Not a very rich ore, but not too poor to be smelted with advantage 
—'■•'"■""v to mix with richer mineral. 



No. 135 — Coal. Labeled "WrigMs Mountain Coal, Townes ^ Kirk- 
wdl, Hopkins county, Ky." 
A very piu'e looking, soft, and friable coal; not soiling the iiTigers; 
some portions having a coarse granular fracture, others flat eonehoidal; 
no appearance of pyrites or other imparities. Small fragments heated 
over the spirit lamp softened, swelled up, and agglutinated, leaving a 
spongy coke. It appeal's to be a coking coal. 

Specific gravity, -...-.- 1.288 

Composition, dried at the ordinary temperatnie — 

Moisture, 

Volatile oo 

Carbon in the coke, - - - 56.301 

Ashes, (dark grey,) - - S.SOl 



j. Moderately dense coke, - 58.150 



Composition, dried at 2S2° P. — 

Volatile combustible matters, - . . , 3G.B6 

Carbon in the coke, -..-.. 60.67 

Ashes, 2.47 

100.00 
The per centage of sulphur is 0.106. The ashes contain no appre- 
ciable quantity of sulphate of lime- 

No. 136 — Coal. Labeled ^'Robinson's Coal, Clear creek, one-half mile 
west of railroad, Hopkins county, Ky." 
A soft coal; easily broken; of a pitch-black color; surface and fis- 
sure stained with oxide of iron and gypsum; and shows iridescent 
colors; heated over the spirit>-lamp, it softens and swells up; probably 



<; gravity, 1 .272 

Composition, dried at the ordinary temperature — 

"tT' V "■„ " " ' ""f Total voUlile mailer,, -4J.5I 
Volatile combustible matters, - 41.10) 



Carbon in the coke, - - - 61.]0| 



e coke, - 54.50 
lOO.OO 
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I, diiedataiS" F.— 

Tolatile combustible matters, - - 42.09i 

Carbon m the coke, . ■ ■ - - 63.468 

AsLes, - 3.55'i 

100.000 
The per cent, of sulphui 11, - - 1.660 

The ash^ contamed a trace of sulphate of lime. 

No. 137 — Coal. Labeled ^' Pond River Goid, under ike bridge, near 
McNary'S) Hopkins county, Ky^ 
Easily broken; coated in the fissures with ochreoas matter; cross 
fracture, pretty pure pitch-black, and lustrous; heated over the spirit- 
lamp, it decrepitated considerably; softened and swelled up very much 
into a spongy coke; probably a coking coal. 

Specific gravity, ------- 1.297 

Composition, dried at the ordinary temperature — 

Total volatile matters, - 40.30 

CoIjg, rather hard, - - 69.70 



37.09 
6C.38 
G.53 



Moisture, 


- 6,10) 


Volatile combustible matters. 


- 36.201 


Carbon in the coke, - 


- 63.50i 


Ashes, (dark brick-red,) - 


- 6.20S 




100.00 


iposition, dried at 212° F. — 




Volatile combustible matters. 




Carbon in the coke, - 





The per centage of svXjshuv is, - - - 1.122 

The ashes containing 0.13 per cent, of sulphate of lime. 

No. 138 — Soil. Labeled "8(nl and Sub-soil, Caftain Davis' farm, 
Hopkins county, Ky., {Cod Measures.'") 

The dry soil is of a greyish-buff color, (a little more grey than the 
common post-oilice paper.) Washed careliiliy with water it left about 
79. per cent, of very fine sand, of a dirty-buff color. 

Dried at 330° F., the air-dried soil lost 1.86 per cent, of moisture. 

One thousand gi-ains of the air-dried soil were digested in water con- 
taining carbonic acid, like the preceding, but the experiment was lost 
from the bursting of ihe cork when it was too iate to repeat it. 
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The composition of tliis soil, dried at 330' F., is as follows, viz: 
Organic and volatile matters, - . . , , 

Alumina, oxide of iron, and trace of phosphates. 

Carbonate of lime, - 

Carbonate of magnesia, ...-■-- 

Oxide of manganese, a trace. 

Potash, ...---..- 

Soda, 

Silica and insoluble silicates, 



It cannot be called a very fertile soil. 

LIVINGSTON COUNTY. 

No. ISO— LiMoNiTE. Labeled "Stigar Creek Iron Ore, ffopeweU Iron 
WorAs, Livingston county, Ky" 
A dark brown limonite, reddish ochreous on the surface ; bard enough 
to strike fire with steel, fiom the presence of infiltrated silex, which 
gives itj in some pieces, a brecciated appearance. Powder, brownish- 
yellow ochre. 

Specific gravity, - 2.887 

Composition, dried at 212° F, 

Oxide of iron, - 

Alumina, 

Phosphoric acid. 

Carbonate of lime, - 

Magnesia, 

Potash, ... 

Soda, 

Combined water, 

Silica and insoluble silioateS; 

Loss, 



35.97 <= 25.27 per cent, of Iron. 



.42 



100.00 
The air-dried ore lost 1. per cent, of moisture, when dried at 212° 
F. 



No. 140 — Soil. LSeled "Soil from summit of MU, mar 
Furnace, Livingston county, Ky.'''' 
Dry soil, of a buff color. Three pounds of the soil sifted through 
a seive with two hundred and fifty-six appertures to the inch, left 
about one ounce of oherLy and ferruginous pebbles, of various sizes. 
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from that of a peach kernel down. One thousand gi-aius, digested in 
water satuiuted with water containing carbonic acid, as previously de- 
scribed, yielded only 0.453 grains of solid extract; this, dried at 212° 
F., heated with pure water, left of insohUe matter, dried at 212°, 
0.183 grdns of the following 



aiica, . - - 0.076 

Carbonate of magnesia, ....-.- .076 

Carbonate of lime, alumina, oxide of iron, &o,, - - - ,031 

The portion dissolved by the water weighed, when dried at 212'', 

0.270 gi'ains Ignited in a platinum capsule it lost, of 

Organic and volatile matteru, ---.-.. 0.173 

The fised residue consisted ol~ 

Carbonate of lime, --.„...-. .og7 

Carbonate of potasli, --.....,-- .036 

Carbonat-e of soda, .030 

Carbonate of magnesia, &c., &c., ---.... .004 
The composition of this soil was found to bo aa follows, dried at 

300° F. 

Oi-ganic and volatile matfers, ------- 3.240 

Carbonate of lime, - - _ . . . .. _ .037 

Carbonate of magnesia, .----... .405 

Alumina, oside of iron, and trace of pbospliates, - - - 9.770 

Potash, . . - - .103 

Soda, - - . - , .200 

Silica and insoluble silicates, .„..-- G6.830 

Carbonate of manganese, .,..-,.. .415) 

100,000 
The air-dried soil lost 3.76 per cent, of moisture, when dried at 
300° F. 

The burnt soil has a handsome dai'k orange or salmon color. Im- 
perfectly washed, ifc left fine saad, mixed with small rounded fragments 
of silieious minerals, like semi-opal, chalcedony, &c., &c. 

LOGAN COUNW. 

No. 141 — SotL, Lahehd "Soil, southern fart of Logan county, Ky., 
ten miles from Franklin, on the road from Keysburg. {Sub-carho- 
mferous fc>rmaUon.)" 

The dry soil is of a light Scotch snuff color. Carefully washed 
with water it left about 69. per cent, of very fine sand, of a dirty buff 
color, containing small beautifully rounded particles of quartz, clear, 
milky, and reddish, with small particles of a ferrusrinous mineral 
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One thousands grains of the air-dried soil digested in Avater contain- 
ing carbonic acid, yielded 1.37 grains of solid extract, which had the 
following composition, viz: 
Volatile and organic matters, ..--.-. 0.62 

Silica, .06 

Oxide of iron, alumina, and trace of pliosphates, - - - 1.77 

Carbonate of lime, .33 

Ozide of manganese, - - - - - - - - - .18 

Potash, ■ .02 

The air-dried soil lost 2.3 per cent, of moisiure, when dried at 300° 
F., and had the following eomposition, viz : 

Organic and volatile matters, ...-..-. 3.600 

Oxide of iron and alumina, -.--..-.. 6.160 

Carbonate of lime, .196 

Carbonate of magnesia, - .118 

■ Carbonate of manganese, .119 

Phosphate of lime, .045 

Potash, .181 

Soda, - .171 

Silica and insoluble silicates, 90.0GO 

Loss, '460 

100.00 
LTOH COUNTY. 

No. 83 — LiMOSiTE. Labeled "Iron Ore, Chandler Bank, Kelly''s, Su~ 
ivanner Fumade, Lyon county, Ky.''' 
A hard, dark reddish-brown limonite, hard enough to scratch glass; 
very compact ; in curved layers; exterior surface, reddish and yellow- 
ish ochreous; powder of a brownish-yellow ochre color. 

Specific gravity. 
Composition, dried at 212° F, — 

Oside of iron, - 

Alumina, 

Phosphoric acid, 

Potash, - . - 

Soda, 

Combined water, - - - 9.34 

Silica and insoluble silicates, - 15.70 

Traces of oside of manganese, 
magne.^ia afld lime. 



71.74 ^ &0M per cent, of froi 
1.40 
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The air-dried ore lost 0.7 per cent, of moisture, when dried at 212° 
F. 

A very rich sUiclous iron ore ; probably not as easily reduced as the 
softer and more porons ores. 

No. 143 — Limestone. Labeled '^Iron Ore, Backster's Bank, Kdlyh 
Furnace, Lyon comity, Ky." 
A hard limonite. 
Specific gravity, ,.....-- 3.37 

Composition, dried sit 212° F. — 

Oxide of iron, - - - 71.60 = 60.07 per cent, of Iron. 

Alumina, ■ - - - 2.30 

Magnesia, - - - • .IS 

Potasli, . » - - - .05 
Soda, ...... .09 

Combined water, - - - 10.40 
Silica and insoluble silicates, - 16.40 

Loss, .11 

Traces of lime, oxide of manga- 
neae, and phosphoric acid. 

100.00 
The air- dried ore lost 1.1 per cent, of moisture when dried at 212°, 

No. 144 — Limonite. Labeled ^'■Hydraied Brown Oxide of Iron, Alex- 
ander's, five '■ iles from Padmah, Blandville road, McCraeken coun- 
ty, Kyr 

A hard, fine granular limonite; portion of a large piece in curved 
layers; color, dark purplish-brown; exterior of layers bright ochreoiis. 

Specific gravity, 3.65 

Composition, dried at 212° F. — 

Oxide of iron, - - - 83.80 = 58.68 per cent, of [ton. 

Alumina, . . - - .60 

Oxide of manganese, - .50 

Potasli, - - - - .13 

Soda, a trace. 

Magnesia, a trace. 

Phosphoric acid, - - - 0,07 

Combined water, - - - 8.30 

Silica and insoluble sihcates, 6.60 Of which 5, Silica, 

100,00 
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MCHLENEURG COUtlTY. 

No. 145 — LiMOMiTB. Lahchd ^'■Iron Ore, Haws' ridge, one and a half 
miles from G-reenvilU, Mnkknburg count?/, Ki/.'" 
A portion of a nodular mass, of a greyish-reddish-brown color; 
rough earthy fracture; adheres to the tongue. 

Specific gravity, ---..-. 2.571 

Composition, dried at 212° F. — 

Oxide of iron, - - - 48.70 = S4.10 per cent, of Iron. 

Alumina, 

MRgnesia, 

Pbosplioric acid, 

Osideof mangan 

Potash, - 

Soda, 

Combined water, 

Silica and insoluble silicates. 



The air-dried ore lost 2,2 per cent, of moiskirc, when dried at 
212° ^. 

No. 140 — LiMOJiiTE. LaleUd ^'■J&aldns' Ore Ban!:, four miles south- 
east of Old Ftirnace, Muhlenhurg county, Ky" 
A porous, yellowish-brown ore, with darker layers. Powder, yellow 
ochreous. 

Specific gravity. - - = - = - 2.B3 

CompositJoa dried at 2!2° — 

Oxide of iron, .... 62.20 = 43.56 per cent of iro«. 



Alumina, 

Magnesia, 
Brown oxide of i 
Pliosplioric acid. 
Potash, - 

Combined water. 

Silica and iiiaoluble silicates. 



62,20 = 
■ 2.52 



• 1.30 
- 2.65 



- n.50 

- 19.30 
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The air-tlriecl ore lost .3 per cent, of moisture, when dried at 
212° F. 

Its considerable proportion of phosphoric acid injures the value of 
this ore. 



No. 147 — LiMOSlTE. Labeled "Iron Ore, with Sardy incrustations, 
KiiKkdoe^s Bluff, Muhlenhurg count?/, Ky. 
A hard, compact, concretioDary limonite; specimen of a curved 
ibrm, as though it is part of a large reniform nod«le; the outside cov- 
ered with sand cemented with oside of iron; interior of the cuived 
mass with mamillary and conical projections, rising from a compai-ative- 
ly smooth surface; general color, dark reddish-brown; exterior sur- 
faces, reddish and yellowif^h ochreoua. 



Specific gravity. 




3,46 


position, dried at 212° F.~- 






Oxide of iron. 


60.70 


= 42.60 per cent, of h 


Alumina, , . - - 


1.87 




Magnesia, - - . . 


.20 




Lime, 


.4-4 




Oxide of manganese, 


.20 




Phosptono acid. 


.63 




Potasli and soda, (not estimated. 


) 




Combined water. 


n.oo 




Silica and insoluble silicates. 


25,10 





100.14 
The air-dried ore lost 1.2 per cent, of moishire, when dried at 
212° F. 

A pretty rich iron ore, notwithstanding the sand which is present. 

No. 148 — BrruMmous CAaBoNATE op Ieos. Labeled "Clai/ Iron-stone, 
heiwsen Turner^s and Buckner^a Old Iron Works, MvMenhurg county, 

m,." 

A nodular mass, of a dark drab color; compact; hard; the exterior 
layers having an ochreous appearance. 
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! gravity, 

L, dried at 212° F,- 
Carbonate of iron, 
Oxide of iron, 
Carbonate of lima, - 
Carbonate of magnesia. 
Carbonate of manganese. 
Phosphate of lime, - 
Alumina, 
Potash, - 



Bituminous matter, - 
Silica and insoluble silicates, 



64.87) 
4.39i 
3,68 
4.26 
1.09 



=34.18 per cent, of Iron. 



2.10 -=0.93 per cent, of phosphoric acid. 



100.00 

The air-dried powder lost 0.5 per cent, of moisttire, when dried at 
212° 

This very complex ore would, very probably, smelt without the ad- 
dition of fluxing material; and if the considerable proportion of phos- 
phoric acid present does not injure the quality of the metal, it will yield 
an iron adapted to the manufacture of steel. It hardly contains enough 
bituminous matter to entitle it to the name of JBlack Band Ore. 

No. 149 — BiroMmoDs Carbonate of Iron. Labeled "Black Band, 
Williams' Landing, MuUenburg county, Ky." 
Ore of a slaty structure, witli layers of dull black and dark drab- 
grey; pretty hard; earthy fracture; weathered portions ochreoas; 
powder of dark olive-grey or mouse color. 

Specific gravity, .--..-., 3.19 

Composition, dried at 212° F. — 

■ 32.62 per cent, of Iron. 



Carbonate of iron, - 


62.42) 


Oxide of iron, 


3.38) 


Carbonate of lime, - 


3.65 


Carbonate of magnesia, - 


7.41 


Carbonate of manganese. 


g.49 


Alumina, 


.95 


Phosphoric acid, 


.10 


Potash, .. . - . 


.23 


Soda, . , . - 


.12 


Bituminous matter, - 


2.41 


Silica and insoluble silicates, 


- 15.27 


Water and loss. 


- 1.57 
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The air-diied powder lost 0.6 per cent, of moiskire, when dried at 
212°. 

Like the preceding, this would probahly require no limestone or 
other fluxing material for smelting it; and containing less phosphoric 
acid it is probably a more valuable ore, although its proportion of metal- 
lic iron is a little less. Ores of this kind may be more ceonouiically 
worked than any others. 

No. 150 — Bituminous Caebonate of Iron. Labeled "Sliaiy Blaak 
Band Iron Ore, waters of Batiist creek, MuUenburg cmmty, Ky." 
A hard slaty mineral, of a very dark grey color in the interior of 
the layers; exterior of a dark reddish-brown; powder, umber color. 

Specific gravity, .-..-.... 2.94 

Composition, di-ied at 212° F — 

Carbonate of iron, - - ■■ 61.901 

Oxide of iron, - - - 7.41 [ 

Carbonate of lime, - - - 3.25 

Carbonate of magnesia, ■■ • 6.57 

Carbonate of manganese, - 1.18 

Alumina, 

Phospliovio acid, 

Potaab, • 

Soda, - 

Bituminous matter, 



36.54 per cent, of Iron. 



•■ 7.87 
Silica and insoluble silicates, - 7.07 



The air-dried powder lost 1. per cent, of moisture, when dried at 212°. 

This is also a very valuable ore, hut in consequence of its small pro- 
portion of silica, may require the addition of sUicious oi'e, or other stU- 
cious material to flux it in the fornaca. 

No. 151 — ^BiTtTMiisoTis CABBoisa.TB OF Ieon. Labeled ^^Blmk Band Iron 
Ore, Ford's WeU, MvMenhurg county, Ky.'''' 
Nearly black, with striaa of dlark umber color; hard; compact; pow- 
der of an umber solor. 
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Specific gravity, 
Composition, dried at 912° — 
Carbonate of iron, - 
Oxide of iron, - 
Carbonate of lime, - 
Carbonate of magnesia, 
Carbonate of manganese, 
Alumina, 



t 36.80 per cent, of Iron, 



g.45 
4.70 
1.03 



■ Hot estimated. 



Potasli, \ 

Soda, 

Bituminous matter, - - - 7.90 

Silica and insoluble silicates, - 5.95 

Water and loss, - - - 1.28 

100.00 

The air-dried powder lost 1. per cent- of moisture., when dried at 
212°. 

This ore very moch resembles the next preceding; it contaias a lit- 
tle less silieious matter than that. 

No. 152 — BiTiTMiHOUS CARBOWflTE OF Ibon. Labeled '■^Grey Band, 
(^producUve iron ore?) tSlate Bank between Turner's and Buckner's 
Old Iron Works, MiMenburg county, Ky." 

A hard, dark grey mineralj with darker horizontal stride; fine gran- 
ulai'; powder, moase-grey color. 

Specific gravity, ------- 3.218 

Composition, dried at 212°,- 
Carbonate of iron, - 
Oxide of iron, - - - 6.75' 

Carbonate of lime, - - - 3,87 
Carbonate of Eaagnesia, - - 2.97 
Carbonate of raanganese, - S.63 

Alumisft, 
Pbosphorio s^id. 



Bituminous matter, - 
Silica and insoluble silicates. 
Water and Iors, 



I 31.17 percent, of Iro-> 



4.44 
21.96 



The air-dried powder lost 1. per cent, of imisture, when dried at 
212°, 
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This would doubtless prove a profitable ore; it woald require the ad- 
dition of a little limestone to flux it in tbe furnace. 

The comparison between the composition of these specimens and 
that of the hla/:^c hand ores of Scotland, will bo made iu the tabular 
view to be given at tbe end of this report. 

No. 153 — Cabbonate of Iros. LaleUcV'Carhonatc of Iron^ from the 
Slate Ore Bank, lettvem Turner's and the Old Furnace, Miiklenbiirg 
county, Ky^ 
A pretty compact ore; dark gi'ey in the interior, looking like a dark 

grey limestone; ochreoaa and reddish on tbe exterior; powder of a 

greyiah-bnff color. 



Specific gravity. 
Composition, dried at glS" F.— 
Carbonate of iron, - 
Oside of iron. 


- 62.69) 
" 14.79S 


3.289 
40.26 per cent, of Iron. 


Carbonate of iinie, 


- 2.67 




Carbonate of magnesia, - 


- 4,69 




Carbonate of manganese. 


- 1.42 




Alumina, - - 


- I.C7 




Phosphoric acid, a ti'ace. 
Potash, 


.23 





Silica and insoluble silicates, ■ 8.19 
Water, bituminous matl«r, and 

loss 3.43 

100.00 

The air-dried powder lost 0.8 per cent, of fflc«'s(!«r(!, when dried at 
212° 

A very good ore which could probably be smelted without any zA- 
ditioD of lime. 

No. 154 — BiTUMiNOTK Carbonate of Lime. Labeled "Black Band Iron 
Ore, one and a half miles northwest of Greenville, Mkdiknhurg county, 
Kyr 
A dark colored, hard rock, with an. even earthy fracture; weathered 

surfaces drab colored. 
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Specific gravity. 
Composition, dried at 212° F. — 
Carbonate of lime, - 
Carbonate of magnesia, - 
Alumina and oxide of iron. 
Oxide of manganese, a trace, 
Phosphoric acid. 
Potash, ... 

Bituminous matter. 
Silica and insoluble sihcates. 



100,00 

The dried powder lost 0.6 per cent, of moisture, when dried at 
212° I". 

The specific gravity of this rock is much lower than that of the 
black band, but its general appearance is very deceptive. 

No. 155 — Soil. Laleled "Soil from the Cod regioit, norih slope <*/ 
MM in the north part o/ Muhlenburg comity, Ky." 

The dry soil is of a light Scotch snnff color; washed carefully with 
water it left about 70. percent, of very fine sand of a dirty buff color, 
containing a few minute quartz crystals, and some rounded particles 
of hyaline and milky quartz, and of a ferruginous mineral. 

One thousand grains digested with water contaiQing carbonic acid, 
yielded more than six grains of solid extract, out of which the organic 
matter was burnt, giving a strong ammoniaeal or urinou'S odor, leaving 
the residuum still black from the presence of oxide ol manganese. 
The composition of this extract is as follows: 

Organic and volatile matters, . 1.57 

Carbonate of lime, --------- 4.13 

Magnesia, , . .. - ,46 

Oxide of manganese, - .83 

Oxide of iron, ......„,- .08 

Potash, --.------.. ,54 

Soda, - - .12 

Silica, .05 

Phosphoric acid, (not estimated.) 

The air-dried,. soil last. 2..8.5 per. cent, of moj's^wre, . when dried at 
350° 



,y Google 



352 CHEMICAL EEPORT OF GEOLOGICAL SURVEY. 

The comj>osition, dried at this tempemture is as follows: 

Organic and volatile matters, -.,...- 5,80 

Oxide of iron and alumina, 5.05 

Phosphate of lime, .....,-. ,08 

Oxide of manganese, -.,..■- .31 

Magnesia, - -54 

Cavbonate of lime, .--,..--- | .07 

Potash, -19 

Soda, . ^ , . - . - ~ - . - .03 

Silica and insoluble silicates, 86,64 

Loss, -29 

100.00 
Not very rich in phosphates, nor in alumina and oxide of iron. 

No. 156 — Coal. Labeled "{MeLean,) Airdne Cod, below the day 
partittg, six and three-twelfth feet thick, Muklenivrg county, Ky" 
A pure, soft and friable coal, of a shining pitch-black appearance; 
fibrous coal between the layers; no appearance of pyrites or other 
imparities; Iragments heated over the spiritlamp, softened, swelled «p 
and agglutinated into a light cellular coke; probably a good coking 
coal. 

Specitic gravity, ...„,,. 1.22] 

Composition, dried at the ordinary teniporature — 

Moisture, ... - ^-^"j. Total volatile matters, -4G.40 

Volatile combustible matters, - 45.301 

O.rtan in tie cofa, - - " IS™) c„ke, . . . -61.60 
Ashes, (reddish-grey,) - - 3.10) 

100.00 100.00 

Composition, dried at 212" F. — 

Volatile combustible matters, = = = - 46.749 
Carbon in the coke, -..--= 50.052 

Ashes, -....-.... 3.199 

100.000 
The per centage of iifdji/i!!?- is, - - - 1,35 

The ashes contained no marked amount of sulphate of lime. 

No. 1 57 — Coal. Zabeted "Hade's Goal, tioo miles and a half souihr 
west of Greenville, Mulil&nhtirg county. My." 
A soft, pure pitch-black coalj with fibrous coal, exhibiting vegetable 
impresisions, between the layers; no appearance of pyrites or other im- 
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paretics, heated over tbe spirit-lamp, it softened and swelled up a good 
deal; and left a light coke; probably a good coking coal. 

Specific gravity, ...... 1,260 

Composition, dried at tlie ordii.ary temperature — 

Moisture, ..... 2.80j_ ,p^,^, ^.^j^^,,^ ^^^^^^^^ _ ^^^^^ 



Volatile combustible matters, - 37,i30i 
CarboE in the coke, ■ - - 66.101 
Ashes, (purphsh,) - - - S.fiof 



ition, dried at 212° — 
Volatile combustible matters. 
Carbon in the coke, - 
Ashes, - - . - 



60,60 



100.000 

The per ceutage of sulphur is, . „ , .654 

No appreciable amount of salphate of lime in the ashes. 

No. 168 — Coal. Labeled "Clark's Goal, Pond river, on Princeton and 
Qreenmlle road, MuhUiihurg county, Ky" 
A very friablej dull looking coal; notsoiliag the fingers; breaking 
into small fragments; heated over the spirit-lamp it burnt only for a 
short time with a flame; did not soften nor swell ap; and the residuum 
burnt on the hot iron, after removal from the lamp, like rotten wood. 

Specific gravity, 1.348 

Composition, dried at the ordinaiy temperature — 

*•»»'»"■ ■ - - - "'"l Totd volatile o.tters, 

Volatile combustible matters, - 24.60) 

C.rboninthe8z.a,e,idaum. - 69.J01 j,.^^^^ ,.^,y___^_ _ 

Ashes, (nearly white,) - - 7.50) 

100.00 
Composition, dried at 212° F. — 

Volatile combustible matters, ,..-.. 26.944 

Carbon in the fixed residue, .... 64.840 

Ashes, - - 8.216 

100.00 
The per centage of sulphur is, - - - .550 

45 



- 33.30 

- 66.70 
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OWSLEY COUSTY. 

No. 159 — Coal. Labeled ''■Todd '^' GnUmdeii's Cod, from the Three 
Forks of the Kmihichy river, Oiosley county, Ky^'' 
A good specimen of Kentucky river coal; of a pitch-black color, 
and considerable Instrej; fibrous coal, with vegetable impressions be- 
tween the layers; over the spiiit-lanip it swells up somewhat, but does 
not agglutinate as much as the Pittsburg coal; a somewhat dry bitumi- 
nous'coal, or soft variety of splint coal. 

SpeGifio ^avity, 1,295 

Composition, dried at the ordinary tempei'ature — 

""*'""• - - - - 3«l Total vol.tile matters, - 36.80 

VolaHle combustibie roattera, - 33,16) 

Carbon in tlie coke, - - - 67. iO) ^ , . . ,. 63 20 

Ashes, (nearly white,) - - 6.43) 

100.00 100.00 

Composition, dried at 212° F, — 

Volatile combustible matters, . , . , 34,575 

Carbon in the coke, ------ 5G.765 

Ashes, 6.660 

100.000 
The per centage of &ulfku,t is, - - - - .337 

From want of sufficient time, this was the only one of the Ken- 
tucky coals which .was submitted to ultimate or elementary analysis. 
Burnt iu the usual way, in the combustion tube witli fused chromate of 
lead, there were obtained from 5 grains, 12.85 of carbonic acid, and 
2.48 of water. Deducting the sulphur and ashes, as stated above, the 
statement of the ultimate composition of this coal is as follows: 
Ultimate analysis, dried at 212°, average of six operations — 

A — Calculated with the ashes; £ — Calculated without the ashes: 

Carbon, . - - - 69.160 Carbon, - . - - 74.094 
Hydrogen, - - - 5.360 Hydrogen, - - - 5,742 

Oxj'^en, nitrogen, and loss. 18.483 Oxygen, nitrogen, and loss, 19.802 
Sulphur, - ,. - - .337 Siilphur, . - - - .362 

Ashes. - - . - 6.660 

100.000 100.000 

No. 160 — Coal. Labeled "Cmnel Coal from Haddock's Mine, between 
South and Middle Forks of Kentucky river, Owsley counts/, Ky." 
A very tough, pitch-black coal; fracture large conchoidal; not soil- 
ing the fingers; powder nearly black, with a very slight brownish 
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tinge, like lamp-black; heated over the spirit-lamp, swelled a little and 
became somewhat porous; burning with a very large clear flame; but 
did not soften as much as the preceding specimen; burns on the open 
fire without coking; gives out a great deal of flame. 

Specific gravity, -..-... 2.211 

Composition, dried at the ordinary temperature — 

Moirtur., - - . - 1-10[ ToUlvoMlo matters. -50.00 

Volatile combustible matter, - 48.90! 



Carbon in the colie, - ■ ■ 47.00) 



Coke, 



Ashes, (bu£f colored,) - - S.OoS" 

100.00 100.00 

Composition, dried at 212° F. — 

Volatile combustible matters, .... 49.444 

Carbon in the coke, ...... 47.623 

Ashes, --...... 3,033 

100.000 
The per centnge of su^pAio- is only, - - - 0.241 

The ashes contain about 0.23G per cent, of sulphate of lime. 

One of the best specimens of cannel coal. We hope to be able at 
a futave time to examine these coals more thoroughly, as well as to 
pass in review the rich variety of coals to be found ia the eastern coal 
fields of Kentucky. 

SIMPSON COUSTY. 

No. 161 — Soil. LaheUd "Soil, north part of Simpson county, Ky., 
three-quarters of a mile from the Warren county line.'" 

The dry soil is of a sauff coloi', with a tinge of reddish or lilac ; 
rather darker colored than usual. 

Washed with water, about 25. per cent, of fine sand was obtained, 
the grains of which, under the lens, appeared rounded ; some pellucid, 
others yellow, red and brown. 

One thousand grains digested in water containing carbonic acid gave 
up nearly S. gi'ains of solid extrad, dried at "212°. 

This treated with pure water left rather more than one-half its weight 
of insoluhle matter, which bad been dissolved by the carbonic acid ; 
having the following composition, viz; 
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Silica, - - - " . - - 0.i20 

Carbonate of lime, = ..-., .3'77 

Cliibonate of magnesia, . . . . , .gig 

Carbonate of manganese, - - - , _ .025 

Sulphate oC lime, .--.-. ,010 

Alumina, oxide of iron, and a trace of phospliate, • ,027 = 
The portioa dissolved by the water was dried and the 
Organic and volatile matters, removed by heat. 



e residue contained, 
Carbonate of lime. 
Carbonate of niagni 
Potash, 
Soda, 



.004 
,037 = 



Alumina and oxide of manganese, traces. 
The air-dried soil lost 2.8 per cent, of rnoisivre, when ■ 
320°. 

The composition of the soil is as follows, dried at 320^: 
Organic and volatile matters, ."----,. 

Carbonate of lime, 

Carbonate of magnesia, - ., 

mganese, .„,..,.. 

Lnd trace oi pliosphatea. 



Carbonate of mar 
\, oxide of ii 



Soda, 
Silica ai 



1 iasohible silicates, 



TODD COUNTY. 

Ko. 1G2— Sub-soil. Labeled '■'^Red' Chy Sul-soil, Todd coiinit/, Ep.' 
the scms prevalent {lirovglt a large district of the stib-carhomferous 
limestone formation. How much oxide of ironV 
Color, dull reddish-yellow. The composition is as follows : 

Organic and volatile matters, 

Oxide of iron, alumina, and trace of phosphates, = - fl,!!0 

Carbonate of lime, = . = -.. = = > j,4g 

Carbonate of magnesia. 

Potash, = = = = = 

Soda, - - . „ = 

Klica lisid iaaolublo silicates. 
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The air-dried soil lost 2. per cent, of moisture, when dried at 
212°. 

No. 163 — Soil. Lahded"Soil,%mth admixture of sub-soil, taken oppo- 
site a larye plantation amongst oak timber, about 2 miles from the 
crossing of the Elk fork of Red River, ieiween HaydensviUe and 
, Todd county, Ky." 



Dry soil of a greyish-brown color, with" a tinge of red. Washed 
with water 'itX&tio'i^y very fine sand. One thousand grains digested 
in water contaimng carbonic acid as before described, yielded 1.693 
grs. of solid extract, dried at 212°. This, treated with pure water, left 
of insoluble maiter, which had been dissolved by the cai'bonic acid, the 
following ingredients: 

Silica, 0.160 

Carbonate of lime, -.-,.. .257 

Carbonate of magnesia, ..... jgj 

Carbonate of manganese, . . . . . .341 

Alumina, oxide of iron, and trace of plsospbates, - .D37 

Sulphate of lime and loss, .167=1.113 

The sotuMe portion, ignited in a platinum capsule, lost ofj 
Organic and volatile matters, --.-.-. 0.280 

And the fixed residue consisted of, 

Carbonate of lime, .037 

Carbonate of magnesia, ..... .007 

Potash, " -067 

■Soda, ......--.- .033 

Alumina, oxide of iron, trace of pliosphat«s, and loss, .1S6 = 6.B0 

The air-dried soil lost 2.8 per cent, of ^noisture, when dried at 
212°. 

Its composition is as follows: 

Organic and volatile matters, --.---- 4.180 

Carbonate of lime, .194 

Carbonate of magnesia, .476 

Carbonate of manganese, .- = ..-. ,]14 

Alumina, oxide of iron, and trace of phospLatea, - - - 6. 830 

Potash. .178 

Soda, ,095 

Silica and insoluble silicates, ...... 87.830 



100 XM 
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TRIMBLE COONTY. 

No. 1G4 — LoiESTOKE. Zabeled "Marble, Corn Creek, on /he Ohio river 
opposite to Marble Hill, ike quarry of Concldiie Marble of Messrs. 
Wm. W. Bean and Co., in Jefferson county, Indiana, thirty miles above 
Lomsville ; supposed to be of the same kind. Quarry of Dr. Hop- 
son." 

This rock is of a waym, or drab-grey color, presenting a granular 
crystalline' sfcructuroj containing many fragments of sliells, especially 
of MurcMsoniabellicincta; and veiy small portions of coral — probably 
Chaetetes li/coperdo7i — cemented by pure minute crystals of calcareous 
spar, which form the principal mass of the rock. Some of the frag- 
ments of fossils have a pink color; the cavities of some of the shells 
are filled with beautifully clear, colorless calcareous spar; in others the 
spar filling them is colored of a pinkish-brown, or flesh color by oxide 
or carbonate of iron; which appears occasionally in the stone in small 
spots and patches. On one of the specimens there is the fragment of 
a bi-valve shell, and in another two portions of Orthocerse. The 
weathered surfaces are remarkably even, and free from fissures, and 
indicate great durability. A piece of tiie rock, rubbed down with 
sand, &c., received a very good polish; a few fine cracks only traverse 
the surface, in appearance like the sutures on a skull, which doubtless 
are the results of the long exposure to the atmospheric influences of 
this outside portion of the bed, and will not, probably, be found in the 
interior of the stratum, where moisture and a uniform temperature 
have been preserved. 

Compared with two slabs of the Cmichitk marble, from the quarry 
of the Messrs. Deans, at the marble-yard of Mr. Pruden, of this city, 
it was found, by all appearances, to be identical. (The face of one of 
these slabs, however, which seemed to be course grained, was studded 
with branching specimens of the Chaetetes li/eoperdon-) 

Spedjie gravity of this marble was found to be 2.704; that of the 
Dean's as reported by Dr. Owen, 2.683. 

A fragment of an irregular tetmhedral form, weighing 314.S grains, 
(nearly 20.38 grammes,) was allowed to remain in water for about an 
hour, when having been wiped dry with blotting paper, and weighed, 
it was found to have gained, by imbition of water, 1.5 giains,=0.47 per 
cent. At the end of an hours exposure, in a dry room, at the temper- 
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ature of 71.6° P., it had lost one-third of this water; nest morning it 
retaioed only 0,1 grains of the water. 

Its composition was found to be as follows, tiz: (For comparison, 
the results of the analyses of two Tarieties of Dean's Oonchitic marble, 
by Dr. D. D. Owen, are placed in adjoining colmniis.) 



Carbonate of lime, - - - 
Carbonate of magnesia, 
Carbonate of iron, - - - 
Phosphate of lime, - 
Alumina, .... 

Insoluble earthy matter, (silica, <fec.,) 
Moisture, - - . . . 
0:tide of manganese, 

100.00 100.00 100.00 

It would appear from the above comparison of the composition of 
th^ specimen, with that of those analyzed by Dr. Owen, from the In- 
diana quatTy, that this is even purer than those. It has also a slight- 
ly higher specific gravity. There cau be no doubt that it will prove 
an equally good and handsome btiilding matei^al. 

The following remarks by Dr. Owen, ou the Conehitic marble of In- 
diana, will doubtless apply with a perfect fitne^ to this marble also; 
"Taking into consideration the properties and chemical composition of 
the rook of Marble Hill, as ascertained by the preceding investigations, 
and a careful inspection of the quanies, as well as the rock in its na- 
tural position along the face of the bluff, I have no hesitation in pro- 
nouncing it the best and most hemiifid material for constructions and 
ornamental purposes that has come within my notice from any western 
locality." (A Geological xe^oxi on the Marble Hall Quaiiy, &c., &c., 
by David Dale Owen, M. D., 1858.) 

Whether the more recent geological explorations in Kentucky, of 
its worthy Principal Geologist, will esable him to modify his opin- 
ion, in the above relation, will be seen in his fortheomiiig report on the 
f of this State. 
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raiGfl COUNTY. 

No. 165 — Soil. LaheUd "SoUf for seven inches, in cherty hed of suh- 
carhoniferous limestone system, Barren oalc land, four miles south of 
Gadis, Trigg county, Ky" 

Color of the dried soil, dark greyish-buff; washed with water it left 
a large proportion of very fine sand of a dirty buff color. 

One thousand grains of the air-dried soil digested, as before describ- 
ed, in water containing carbonic acid, yielded rather more than one 
grain of solid extract, dried at 212°. This, treated with water, left of 
insolid>le matters which had been dissolved by the carbonic acid, as fol- 
lows: 

Silica, - . 0.147 

Carbonate of lime, a trace. 

Carbonate of magnesia, - - - - .195 

Carbonate of manganese, ----- .054 

Alumina, oxide of iron, and a trace of pliosphates, .017 = ,413 

The soluble portion dried and ignited, lost of 

Organic and volatile matters, - - - - O.400 

The fixed residue consisted of — 

Carbonate of lime, .047 

Cavbonate of magnesia, ,069 

Carbonate of manganese, - . - , . _022 

Alumina, oxide of iron, and a trace of phosphates, - ,017 

Potash and soda, .--..-- .031 

Loss, -..-...-- .044 == .630 

The air-dried soil lost 1.74 per cent, of moisture, when dried at 
300°. 

Its composiiion is as follows : 
Organic and volatile matters, --_.., . 3.23 

Carbonate of lime, .---.--. ,034 

Carbonate of magnesia, . ■. ,195 

Carbonate of manganese, .---,-, .J95 

Alumina, oxide of iron, and trace of phosyhates, - - - 3.690 

Potash, - - . - .096 

Soda. .022 

Silica and insoluble silicates, 92.310 

Loss, - - , _ -578 

100.00 
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UNION COUNTY. 

No. 166 — Coal. Labeled "Coal from Casey''s Mine, near CaseymlU, 
Union county, Ky.''^ 
A pure looking, glossy black, soft bituminous coal, of a lamellar struc- 
ture; no appearance of pyrites or other impurities. Heated over the 
spirit-lamp it softened and swelled up very much, and agglutinated 
into a light spongy coke. Seems a good coking coal. 

SpeciGo gravity, -.-..- 1.312 

Composition, dried at 212" F. — 

Volatile combustible matters, - 40.70 

Carbon ia the coke, - - - 52,30) ^^^^^ .... 59.30 

Ashes, (purplish-grey,) - - 7,00] 

100.00 
The per centage of sulphur is, - - - - 0.88 

The air-dried coal lost only 0.4 per cent, of moisture, when diied at 
212°. 

No. 167 — Fire Clay. Labeled "Fire-chy from Casey's Mines, 

Union county, Ky" 
A soft clay-stone, or indurated clay; what is sometimes called "horse- 
back" by the co,<l-rliggers; irregularly lamellar, of a dark grey color, 
with some black vegetable impressions; exhibits a few minute scales 
of mica. 
Composition, dried at 212" — 

Isiliea, 73 00 

Alumina, - 17.f!0 

Oxide of ii-on, 3.00 

Carbonate of lime, ...-...». ,t!0 

Potash aud soda. ........ ,10 

Water, organic matter and loss, - ^ - - - . 5.70 

100.00 

Avery good fire-clay. 

WARREN COUNTY. 

No. 16S — Soil. Labeled ^'Soil tuestpart of Warren county, Ky." 
Dry soil of a dirty powdered cinnamon color; contained a few frag- 
ments of radiated and milky quartz, (too large to go through the seive 
of 256 apertures to square inch-) By washing with water obtained 
about 60. per cent, of very fine sajid, of a ciaaamou color, oontudmug 
46 
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a few small scales of mica. One thoueaiid grains of the air-diied soil, 
digested in water coiifainiDg carbonic acid, as already described, yield- 
ed a little more than one grain of solid extract,- dried at 2] 2°. This, 
treated with pure wat^r, left of insoluble matter, which had been dis- 
solved hy the carbonic acid, rather more than half a giain; having the 
following composition, viz : 

S.lioa, .--...... 0.170 

Carbonate of lime, .137 

Carbonate of magnesia, .131 

Alumina, oxide of iron, and a trace of pliospliates, - .0(J7 

Sulphate of lime, - - .010 0.515 

The soluhle matter, dried and ignited in a platinum capsule lost of 
Organic and volatile matters, ----- 0,300 

And the fixed residue contained 

Carbonate of lime, .077 

Carbonate of magnesia, --..-- .097 

Potash, .038 

Soda, .,-.,.-.. .021 

Alumina, &c., a trace. .533 

In all, .....-.--. i.o.lQ 

The air-dried soil lost 2.18 per cent, of moisture, when dried at 
212°. 

Its composition is as follows: 

Organic and volatile matters, .-...- 2.00O 

Carbonate of lime, ..-_..-. .gn4 

Carbonate of magnesia, =--..-. _350 

Carbonate of manganese, .., = ..,-- .054 

Phosphate of lime, .--..-.- .221 

Alumina and o.iidc of iron, ----... 5.129 

Polasli, ------,,.. .150 

Soda, - - .043 

Silica and insoluble ailicntes. -...-. 90.1)50 

Sulphate of lime uud lose, .009 

100.000 
It would be improved by a larger proportion of alumina and osido 
of iron, which would increase its power of absorbing and retaining the 
products of animal and vegetable decomposition, gashes and vapors. 
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PITTSBURG COiL. 

For the purposes of comparison with the coals of Kentucky, a spe- 
cimen of this coal was submitted to examination. 

No. 169 — Coal. Lahelcd "■Pittsburg Cod" sent to vie from Louis- 
villc some years since, mid kept in a dry place, (in my cabinet,) cvsr 
since. 

A pure looking coal of a pitch-black color and considerable lustre. 
Heated over the spirit-lamp it softened and swelled up very much, and 
agglutinated iuto a very light coke. 

Specliic gravity, 1.291 

Composition, dtied at. tlie ordinary temperalure — 

^"i^""'^' - - - - 2.00) ^.^^^j^,^!^^,^,^^^^^^.^^ _ 3j,^jj 

Volatile combustible matters, - 29.70i 

Carbon in the coke, - ■ ' 65.30) ^^^ _ _ _ _ ^^ ^^ 
Ashes, (yellowish-grey,) - - S.ooj 

100,00 100.00 

Composition, dried at 212° F. — 

Volatile combustible matters, .... 30.003 
Carbon in the coke, .-...- GG.G3C 
Ashes, 3.0GI 

100,000 
The per centage of sulphur is only 0.055 in the specimen examined, 
which is probably a selected specimen. 
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I. IRON ORES. 

(a ) LiMowTEa. 
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IRON ORES— Continued. 
(b.) Carbonates of Iron 



Thoso which coQtain a notable proportion of bituminous matters are 
Bueh as have received the name of Black Band Iron Ores, in Scotland, 
England and Wales. 

For the purposes of comparison I hnve added to the table two analy- 
ses of one of the best of the European Black Band Ores, viz : 

a. Called "Mttshefs Black Band" from its discoverer; from near 

Airdrie ; analysed by Dr. Colquohmin. 

b. Same ore analysed by Dr. Thompson. 

In different specimens of this variety of ore, aaanalyzed by Dr. Col- 
quohoun, Utumino^is m,atiers were found in proportions from 1.86 to 
17.38 per cent. 

Alumina, from 1. to 5. per cent. 

Siiica, from 1.4 to 19.9 per cent. 

Iron, from ....... 25, t<i 40. percest. 

Results which agree very well with those above shown in relation to 
the Kentucky ores. 
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II. COALS, &C. 
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III. IRON FURNACE SLAGS. 
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IV. PIG-IRON. 
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Remarks. No. 21 was sent as a hydraidic limestone. It contains 
much less than the quantity of silica and alumina usually present in 
good water limes. If it is found by experience to form a good water 
cement, its hydraulic character must be mainly due to the magnesia 
which it contains in large quantity. 

No. 22, which was supposed to be an iron-ore, deaeiTes trial as a 
water lime. 

No3 132, 133, and 14, resemble very much the Black Band 
iron-ores; but the small proportion of iron which they contain renders 
tbem of no value in this relation, especially asthoy gener.dly contain 
injurious quantities of phosphate of lime, which will prevent their use 
as fluxes for the ricb^ ore& 
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Remarks. For coiiipanson, Lho comiiositioti of four foreign clays 
is given above. 

a. From the wliite bed, plastic, cbiy foniiatioii, used in potteiy, near 
Faniimni. Aualyaticl by Mr. Way. 

b. Best-Stourbridgo five-clay, 

c. Berlin porcGliiin ware, (burnt?) 

d. Superior porcelain clay. 
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SUPPLEMENT TO FAYETTE COUNTY, KENTUCKY. 



MINeaAL WATERS. 

lu the summer, 1852, Mr. John S. Wilson, boring for water in the 
cellar of his store, on Cheapside, Lexington, (opposite the court-house,) 
obtained a pretty strong saline chdyhecde water — a kind of mineral 
water which is somewhat rare in our blue limestone (lower silurian,) 
formation. 

This water first appeared forty feet below the level of the street, 
Sifter boring through twenty-six and a half feet of solid limestone con- 
taining hard masses of pyrites. 

The water effervesces slightly; has a marked sa,line and chalybeate 
taste, and speedily deposits a red oehreous sediment when allowed to 
stand exposed to the atmosphere. It has been much employed, since 
its discovery, as a remedial agent. Its strength is found to vary at 
different times — being often greater just before a rain. It appears to 
have become slightly weaker, but has not materially altered since it was 
first obtained. 

An average proportion of its saline contents was obtained by slow- 
ly evaporating, in a beaker glass, on the water bath, two hundred and 
forty ounces Troy, supplied to the glass as the water evaporated during 
the course of nine months. 

The proportion of free carbonic acid, as ascertained by a separate 
1 which it was precipitated by ammoniated chloride of barium, 
s follows: 



carbonie acid. 


in 20 ibs Troy, in 


1 ib Troy. 




39.0428 grains. 


1.9521 




82,6000 cubic inches, 


4,1300 


position of saline contents — 


In 20 lbs Troy. Tn 1 lb Troy. 




Carbonat* of iron. 


6.3003 0.3150' 


In the in-. 


Carbonate of lime. 


- 36,5871 1,B293 


soluble 


Carbonate of magnesia, - 


. 2.fi610 .1280 


portion, 


Sulphate of lime, - 


. 4.9109 .2466 


on evap- 


Silica, .... 


1,3748 .06fi7 


oration. 
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CliloiiUeof EoJium, 
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327.0^53 !G.3:.25 

The mineral waters usually found in this formation contain sulphur- 
etted hydrogCTj with chloride of sodium, &c., &c., as exemplified in the 
composition of the celebrated Blue Lick water. 

The iva';ers of a'most every deep bored well in this neighborhood 
exhibit more or less evidences of the presence of the saline n.nd gas- 
eous ingvftdients which characterize the Blue Lick water; some in so 
small amount as to have a mere tiace of sulphuretted hydrogen, others 
so strongly as to entitle them to be classed as mineral waters. In some 
the common salt predominates, and sulphuretted hydrogen ia almost 
entirely absent; all bearing evidence to the sub-marine origin of our 
limestone staata. The full examination of the various mineral waters 
of this and the other formations must be reserved for future investi- 
gations. 
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APPENDIX TO THE CHEMICAL REPORT OF THE GEO- 
LOGICAL SURVEY. 



Most of the time allotted to tins part of the survey having been de- 
voted to the laboratory work, less in space is given to theoretical views 
and general niiplications than perhaps would have been satisfactory to 
some of the readers of the report. The writer was, however, impress- 
ed with the importance of the fact that the careful ascertainment of 
truth should be the basis of all reasoning, and that, especially in the 
study of natural objects and processes, nothing can supercede, in the 
commencement, the patient labor of observation and experiment; that, 
moreover, when the composition of our Kentucky ores, soils, and min- 
erals in general is once accurately established, their applications to our 
wants and uses would be obvious to ail well informed pei'sons. He has 
therefore consumed the time mainly in the analyses, and made up his 
report principally of their results. 

It would have been easy to have filled many pages of the report 
with genercd considerationSj appUcatiotis, or theoretical views in regard to 
the soils and minerals of our State, in relation to the cultivation of the 
soil, the manufacture of iron, or to other manufactures in which they 
are employed; to have made the report an elementary work on agricul- 
ture and the mechanical arts; but there are many good works, easily ac- 
cessible to pereons interested in these pursuits, in which these matters 
are fully developed; and the writer has thought it to be his first duty, 
at this stage of the business, to endeavor to make out the composition 
of as many of the soils and minerals of Kentucky as would be possi- 
ble in the time which he had at his disposal, leaving for the future the 
general considerations and applications which might naturally present 
themselves. 

The study of the science of agriculture is becoming more and more 
important as the good lands of our country become gradually deteriorat- 
ed by a thriftless husbandry, or as the poorer lands are brought into 
cultivation. Whilst the country is new, and the soil so rich that suc- 
cessive cropping for a number of years causes no very sensible diminu- 
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tion of its products, it cannot he expected that the farmer will care 
much or know much of those essential elements, resident in the soil, 
without which no plant can grow or mature its seed ; but the time will 
inevitably come when this sabject will be forced upon the attention of 
the agriculturist and the political economist, and the study of the science 
of the cultivation of the soil will become a first necessity. 

It is the part of a wise and provident man, or nation, to look at 
and provide for future contingencies, and it is not too soon now 
to begin the work of the ascertainment and diffusion of this kind of 
knowledge. Already some of our richest soil, in the blue-grass 
region, shows, by chemical analysis, evident signs of partial loss of 
the indispensable ingredients of its fertility; aa may be seen by com- 
paring the analysis of No. 27 with that of No. 28; the one virgin 
blue limestone soil from Payette county, Kentucky ; the other, soil 
from the same tract, talien from a spot in close proximity, which has 
been for many years in cultivation, (see also page 100 of Dr. Owen's 
general report;) and there can be no doubt that similar comparative 
examinations, of the uncultivated and long cultivated soils from other 
districts, would show precisely analagous results. 

The idea that the soil is inexhaustible — a bank on which we may 
draw forever without precaution — is held at present by very few, theoret- 
ically, although j?r«c/«c«//^ the gi-eat majority of our farmers seem to 
entertain it, and act upon it without scruple. The positive facts, which 
have been ascertained by chemical analysis, in relation to the elements 
of plants and of organic beings generally, are gradually becoming 
known to the masses, and by the improvement of the common edu- 
cation of the people, we may hope that this knowledge, so important 
to agriculture and the arts in general, will be more widely difiiised. 

It is demonstrated, by general experience in the laboratory, that 
no vegetable, the most minute, can grow, no microscopic vegetable 
cell, in short, can be formed without the assistance of certain mineral 
substances, always to be found in fertile soils ; and that whilst the 
greatest propoilion of the weight of vegetable and other organic 
bodies, composed of carbon, byilrogen, nitrogen and oxygen, may be 
derived from the gases of the atmosphere and from water, the ^xed 
materialSf always found in their ashes, drawn from the soil by the 
living plant, are equally essential to vegetable growth. In the absence 
of these, whatever may be the abundance of tJie atm.ospheric elements, 
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vegetable developement ttould be impossible; even the absence of one 
or more of tbem would prove aii insuperable obstacle to growth. 

As the atmosphenc elements are everywhere abundant, these fixei 
dements, existing in the soil and in the sarface water, are more e&- 
peciaUy worthy 6f the attention of agriculturists in aU parts of the 
world. It was the removal of these, or of some of them, by succes- 
sive exhausting crops of tobacco, corn, &c., which caused the reduction 
of much of the soil of "Virginia from a. state of high fertility to one 
of almost hopeless sterility; as, on another continent, the constant ex- 
portation of grain has rendered worthless countries which formerly 
were the granaries of Europe; a spendthrift system which, if long 
continued, will, in the course of time, bring even the rich prairies of 
the West to the condition of sun-burnt deserts. 

In order justly to appreciate the value of the mineral ingredients 
of vegetables, the reader, having accinircd some knowledge of elemen- 
tary chemistry, may consult some of the recent valuable publications 
on the chemistry of agriculture; none, perhaps, would be more satis- 
factory than the "Lectures on the Applications of Chetnidry md Geol- 
ogy to Agriculture. By Jas.F. Johnston;" re-published in this country 
by Wiley and Putnam ; and there are other good works on these sub- 
jects, of more recent publication, easily accessible. 

The examination, by chemical analyst, of the ashes of plants in 
which these mineral ingredients are always found iu their natural pro- 
portions, enables us to appreciate fully theii' value in the economy of 
organic nature. In no plant or part of vegetable tissue are they ab- 
sent. Usually all present in every plant, they vary in their relative 
proportions in different vegetables, and even in different parts of the 
same vegetable — some plants requiring' for their healthy growth more 
potash, some more soda, lime, oxide of iron, silica, or phosphates than 
others. A soil which contains them all in sufficient abundance is a fer- 
tile soil; and one from which they arc entirely absent is hopelessly 
sterile until they are supplied. 

These important elements of vegetable nourishment are potash, soda, 
lime, magnesia, oxide of iron, oxide of manganese, phosphorus or 
phosphoric acid, sulphur or sulphuric acid, chlorine, silica, and a few 
others found in minuter proportion. These exist in various states of 
combination in the fertile soil, and in relatively small proportion, ex- 
cept the silica, in particular, which forms the greatest weight of all 
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soils, but ill tbe insoluble stats of saiid, in various degrees of fineness. 
They are all dissolved, in notable quantity, by the water which falls 
from the atmosphere, principally by the aid of the carbonic acid which ifc 
always contains, and partly by the orgunic acids resulting from the de- 
composition of animil and vegetable substances in the soil. The opera- 
tion employed in tbe analyses of the soils, given in the present report, 
by digesting them in water containing carbonic acid, always showed 
the solution of a eoiisidemble qiiantity of these nutritious mineial in- 
gredients, and exemplified the mode in wdiich these substinces, gener- 
ally little soluble in pure water, are naturally dissolved and made 
available for vegetable nourishment. 

To give an idta of the quantity of these substances removed from 
the land in the usual course of cropping, the following table is append- 
ed. It has been collated from the second volume of Dr. Emmons' 
AgvlcuUtn-eof Nev) York, prepared and published at the expenso of 
that Stite, as a part of the great work, "on the A''atural Hldory of 
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TECHNICAL TERMS. 

Complaints are sometimes made, by pracfeical fanners, that the re- 
ports of agricultural chemists, and works on agvicuitufitl chemistry 
are too technical for their comprehensions. The use of technical or 
scientific terms Is deprecated, even by some well educated persons, as 
tending to darken the subject. A little reflection, however, will enable 
them to see that they are just as indispensable as the different names 
used to designate different persons, and that instead of obscuring they 
render the language lucid and definite; and for this purpose, as well 
as to designate substances and properties which are not usually men- 
tioned in common parlance, they are necessarily employed. In the 
present age of scientific advancement and appUcation it should be 
pai't of every system of common education to give a knowledge of the 
general principles and ordinary terms of modern science, and especial- 
ly those of natural science; and when our educational systems are bet- 
ter adapted to the progress of science and improvement, these terms 
will be no more difficult to the educated man than the namos in the 
Heathen Mythology are to the classical scholar. 

In the present report it is believed that no terms are used which are 
not defined in Webster's folio or octavo dictionary. 



RE-EXAMINATION OF THE SOILS FOR PHOSPHORIC 
ACID. 

The correct estimation of minute quantities of phosphoric acid in 
complex mixtures, especially when, as in sods, it is a^ociated with 
lime, magnesia, oxide of h-on, and alumina, is a matter of considerable 
difficulty. The various processes which have been hitherto proposed 
are generally either inaccurate or exceedingly fsdions; hence perhaps 
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the leason why, in soil analyses, the phosphates are not as frequently 
i as their very great importance to agriculture renders desira- 



Having procured some molybdate of ammonia, and repeated the 
process of Sonnenschein for the estimation of phosphoric Eicid by means 
of this re-agent, the writer was convinced that this is at once the 
easiest, most generally applicable, and most reliable, with certain pre- 
cautions, of all the methods for the estimation of this acid. He has, 
therefore, while this report was going through tlie press, submitted all 
the soils described in it to a new examination by this process. The 
as follows : 



Per centage of Phosphoric Add in the soils clescrihed in the preceding 
pages, each dried as ikere stated. 



No. 



Soil from southern part of Ballard county. Phosphoric acid, >=0, 
Soil from north-west part of Ballard county. Phosphoric 



No. 



1 0. Soil from southern part of Butler county. Phosphoric acid, 

20, Soil from so.uthern part of Christian county. Phosphoric 

27. Soil from Fayette county. Virgin soil. Phosphoric acid, 

28, Soil from J'ayette county. Soil of old field. Phosphoric 

No. 2D. Soil from Hickman, Fulton county, (hluff,) Phosphoric acid 

No. 30, Soil from Hickman, Fulton county, (under the gravel hed.) 

Phosphoric acid, -------- 

No, 126, Soil from Henderson county. Phosphoric acid. 

No, 198, Soil from Hickman county, while soil. Phosphoric acid, - 

No. 138. SoilfromHopkinacounty, soil and sub-soil. Phosphoric acid 

No. 140. Soil from Livingston county. Phosphoric acid. 

No, 141. Soil from southern part of Logan county. Phosphoric acid. 

No, 165, Soil from northern part of Muhknburg county. Phosphoric 



icid. 



No. 161. Soil from northera part of Simpson county. Phosphoric acid, 

No, 162, Soil from Todd county, red clay sub-soil. Phosphoric acid, 

No, 163. Soil from Todd county, soil and sub-aoil. Phosphoric acid. 

No, 165. Soil from Trigg county, barren oak land. Phosphoric acid. 

No. 168. Boil from western part of Warren county. Phosphoric acid. 

The Boils which have been analyzed since the prepaiation of the 
body of this report have all been submitted to this eame process for 
the estimation of their phosphoric acid. 

ROB. PETER. 
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To Dii. Dayid Dale Owen, 

Principal Geologist of Kentucky. 
Sir: — In compliance with your insfcraetions, bearing date Septem- 
ber, 1854j I herewith submit my report of the detailed Geolo^cal Siir= 
Yey, made by my coi"ps, of Union and part of Crittenden counties, 
Kentucky, with the maps, profiles, &c. 

SIDNEY S. 'LYOn. 
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TOPOGRAPHICAL REPORT, 



Having received the appointment of assistant to the Geological Sur- 
vey of Kentucky, approved June, 1854, and having qoalified by the 
8th of that month, it was not until the September following that I 
was ordered into active service, when having received instructions 
to take the field, I proceeded to make a reconnoisance of part of 
Union, Crittenden, and Livingston counties, mainly to ascertain the 
most effectual method of correcting the very imperfect and false plats 
of those counties, as they were exhibited on the best known and ap- 
proved maps of Kentucky. An actual linear survey having been de- 
termined upon, it was proposed, if practicable, that a survey of the 
nature of the present coast survey made by the government of the 
United States should be adopted. 

The features of the country were found, by examination, to be in 
many respects favorable to a survey of this character, there being a 
sufficient number of commanding ridges with many subordinate isolated 
knolls well situated for stations for a primary triangulation; but the 
expense necessary for the establishment of such stations, and especially 
the immense labor that would be required in removing the primative 
forest around and in the lines between stations, would involve the out- 
Jay of sums entirely beyond the control of this branch of the survey. 
The rectilineal method of surveys was then considered. This 
method divides a territory into squares of one square mile each, by 
lines intersecting each other at right angles, supposed to be due north 
and south and east and west. Practically this method has been found 
to abound in errors, and requires corrections, both in course and quan- 
tity at the beginning of every township or square of thirty-six square 
miles. This method would require that there should be carefully sur- 
veyed, and marked eighty-four nailes of line and a travel of at least 
as many additional miles, or one hundred and sixty-eight miles of 
travel for every thirty-six square miles, equal to four hundred and sixty- 
six miles of travel to every square mile of territory examined. This 
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method was therefore rejected as too expensive for the iimited means 
appropriated for this branch of the work. 

It was therefore determined that a traverse snrvey sheuld be adopted 
as the only method within the reach of this branch of the service by 
which approximate results could be obtained. 

This method having been determined upon, and the mode and man- 
ner of carrying the same into execution being left to my discretion, I 
proceeded to organize my corps for field duties. 

Owing to the unusual duties required it was found exceedingly diffi- 
cult to procure the necessary assistants, and it was not until the 4th 
day of December, 1854, that the field work was commenced in form, 
the topographical corps consisting of Sidney S. Lyon, Walter A. Nich- 
olson, sub-assistant, Wm. Oarr, James M. Price, and H. C. Sherman, 
this corps being provided with a van for carrying the camp from point 
to point as the progress of the work required. 

From the facts obtained during the reconnoiasance it was deemed 
advisable that the survey should commence at some one of the best 
established points on the Ohio river near the margin of the Great 
Western coal field; Casey ville, in Union connty, was selected as the 
point at which the work should commence. 

Owing to the very unsystematic manner in which the early land 
surveys of Kentucky were made, there are few or no well established 
geographical points in the State; the boundaiy of the State formed by 
the Ohio river, having been established approximately by the sniTeyors 
of the United States lands lying in Ohio, Indiana, and Illinois, has been 
copied from those suiTeys and applied to the maps compiled for Ken- 
tucky. 

The lines of Green, Kentucky, Licking, Big Sandy, and probably 
some of the smaller rivers surveyed under the direction of the State 
Board of Internal Improvement of Kentucky, are perhaps also ap- 
proximately correct, but I have no accurate information as to the char- 
acter and extent of these surveys. Indeed I am not aware that any 
surveys at all reliable have even been officially published of Kentucky 
geography. 

With the exceptions above alluded to there are probably no surveys 
in Kentucky that have had a.ny further object in view, than giving 
boundaries to land, and the surveys for this purpose have not generally 
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been returned for rccDrd in such form as to be of any practical utility 
in the construction of maps of the territory so surveyed. 

On the 4th of December, the topographical corps took the field, 
starting at the shore of the Ohio river at low water mark, and extend- 
ing the lines in various directions, making special note of such mat- 
ters as were of topographical and geological interest met with on the 
lines, and when practicable observing angles from the lines to all in- 
habited houses. The lines were run with reference to the geological 
or topographical character of the country. 

On the 21st of December it was deemed advisable to increase the 
force employed, and run lines of levels simultaneously with the com- 
pass lines. Mr. Sherman having fallen sick, was paid off, and Prank- 
lin Armstrong and John Cawthon were added to the corps, and com- 
pass and level put into active operation, and the work continued until 
the 21st day of January, 1855. The weather being now unfavorable, 
the corps were directed to report to you at head quarters, and were paid 
off and discharged for the season. 

I then proceeded to make up the field work. The topographical 
corps again took the field on the 26th day of April, reduced, however, 
in force in consecLuence of our limited means, now consisting of my- 
self and two cbainmen. 

With this force the work was continued until June 8th, 1855, when 
the assistants were paid off and discharged, after which the field work 
was continued until the 1st of July, when active field operations 
ceased. 

In October the office work was resumed, and the entire field work 
laid down on a scale of 3.8 inches to the mile. This map has been re- 
duced to a scale of atjouo ""^ 1-2672 inches to the mile. 

For convenience in referring to this map, as well as for a systematic 
division of the territory, it has been laid off into squares of one mile 
each, and the larger divisions into squares of thirty-six miles or town- 
ships. These townships are the result of the extension of the town- 
ship lines from the neighboring States of Indiana a.ud Illinois, east- 
wardly and southwardly, and have been marked eastwardly and west- 
wardly from the meridian of TJniontown; and northwardly and souths 
wardly from the township line, passing from Indiana into Union couur 
ty, where it nearly intersects the mouth of Highland creek; the latter 
line, if redaced eastwardly into a base line, will run nearly centrally 
49 
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through the State. This mode of dividing the map will greatly aid 
the eye in judging of distances, and will facilitate all references made 
to it, and is probably the best division of the State that can be 
adopted. 

it will be seen that the territory covered by the map embraces an 
area of about five hundred square miles, of the counties of Union and 
Crittenden. 

irOPOGRAPHY. 

The principal and highest range of hills in Union county is known 
as the Bald Hill Eange. It rises in Township 2 S., Range 2 W., and ex- 
tends due four miles, to the flat lands known £^ the Scatters of Cypress. 

This range again makes its appearance in section 11, T. 2 S., R. 1 
W., extending eastwardly to that part of the range known as the 
Chalybeate HDls, Laving passed through sections 11, 12, 13, and 14, 
T. 2 S., R. 1 W., entering T. 2 S., R. 1 E., in section 18, passing 
through that section, and sections 17 and 16 of the same township; 
here the range inchnes slightly to the south, passing into sections 21 
and 22, which it crosses diagonally south-east and north-west into and 
through section 23, crossing the last section by the same course, form- 
ing what is known as the Sidphvr Spriiig Hills. From this point the 
range branches, and throws off long spurs on the south; one spur 
encircles the head of Eagle (creek) fork of Cypress, and is connected 
by low undulating hills. On the south side of this creek, to the di- 
viding ridges between Eagle and Wash creeks, another long spur is 
thrown oif southwardly, which forms the dividing line between the 
waters of Dyson's and Ramsey's creeks; on the north, low spurs are 
thrown off, dividing the waters of Lost creek and the waters of Cypress, 
Lost creek and Big Mason, Big Mason and Casey's creek, Casey's and 
Anderson's creek, with a number of minor spuls dividing the smaller 
branches, near the head of H^hland creek. Eagle, Dyson's, Ander- 
son's and Casey's creeks have their sources in the Sulphur Spring 
bills. Lost creek rises on the north side of the same range near the 
Chalybeate Springs. Erom the Sulphur Spring hills the Bald hill 
range is broken into a number of nearly parallel ridges, which extend 
into Hopkins county by a course nearly east and west. The greatest 
elevation ascertained g,long this range being equal to 325 feet above 
low water of the Ohio river in 1854. 
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North of tlie Bald hill raoge there is an irregular range of hills rising 
in altitude in section 20, T. 1 S., R. 1 W., extending in a north-east- 
wardly direction through sections 21, 22, 23, and 13 of the same town- 
ship, and into section 18, T. 1 S., E. 1 E.; here this range is separated 
by the valley of Lost creek, rising again in section 8, same township, 
the range is continued along the north side of Little Mason creek to 
and east of the Morganfleld and Henderson road, on Highland creek, 
while the west end of this branch of the range runs from section 8 
northwardly, and terminates in bold escarpments against the flat in- 
undated river bottoms above Highland creek which meanders sluggishly 
at their base. 

The "Anvil Rock" range of hills rise in section 10, T. 3 S., R. 2 
W., where this range of hilts attain their greatest height, (245 feet 
above high water,) running witb a gradually decreasing elevation 
through sections 11, 11, 14, and 13, T. 3 S., R. 2 W., entering T. 
3 S., R. 1 W., in section 18, which it crosses, and enters the rich flat 
lands at the head of Locust Lick creek, and is only indicated by 
symmetrical knoUs of various sizes, sometimes rising sixty-five to 
seventy feet in height, having a base varying in area from five to 
seventy-five acres, terminating in a rounded irregular hill in section 
21, same township ; here it has a less elevation and passes through 
sections 22, 27, and 26, forming a sloping table, abrupt on the south, 
with a gradual inclination on the north, to Cypress creek. This range 
again appears on the east side of Cypress, where it occupies a greater 
base and is most favorably seen at "Poplar Ridge," and "Coal Hill," 
in sections 26 and 26, same township; continuing in the same course 
it extends through section 31, T. 3 S., R. 1 E.; sections 5, 9, 10 and 
24, T. 4 a, R. 1 E; sections 19, 30, 29, and 32, T. 4 S., R. 2 E.; 
passing into Hopkins county, the direction changes more to the east 
extending into section 33, and same township. 

"Bethel Hills" form a bold and well defined range in sections 7 and 
8 in T. 3 S., R. 1 W., extending eastwardly into sections 1 and 12, T. 
3 S., R. 2 W., and is lost and obliterated by the Scatters of Cypress; it 
appears again in sections 27 and 21, T. 2 S., R. 2 W., where itattains 
an elevation of 255 feet. 

In this township the masses forming the Anvil Rock, Bethel, and 
the .Eagle creek, or Jeraealem school house range (?) are crowded to- 
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gether and form apparently a confused range of tills and ridges, whicbj 
however, are susceptible of separation. 

The hills occupying section 15, N. E. corner of 24, S. W. of 14, 
and N. W. of 23, being formed by all the masses lying below the An- 
vil Hock range, and above the rocks of the millstone grit series, which 
form the southern slopes of Bald hill. There is also a well marked 
line of division hetween the mafcseb forming the ranges of the Bethel 
hill and Jerasalem hill. This line enters section 24 on the east side, 
with the line of a nameless branch, then hy a north-west course 
crosses section 24, and enters section 15; and down another nameless 
hrancb, a tributary of Cj pre^s of the Ohio. Between the sources of 
these two streams the hills are reduced from two hundred and fifty-five 
feet to about thirty-five feet above high wat«r, or seventy-five feet above 
low water of the Ohio river. 

Eastwardly the Bethel hill range rises again io section 9, T. 3 S., R. 
14, and extends in a course due east across the township, when it is 
lost in the low rich flats of the Pond fork of Crab Orchai-d creek; ap- 
pearing again in section 30, T. 3 S., R. 1 E., when it attains an eleva- 
tion to the same range in section 7, T. 3 S., R. 1 W., when it was found 
to be 247.84 feet abovelow water at Caseyville, 1854. Further east- 
wardly this range has not been Eatisfactorily determined. 

On the Ohio river, at Caseyville, the millstone grist rises in a bold 
range of hills, having a course nearly north and south, capped in many 
places by the masses of the lowest workable coal beds. This range 
extends to Trade-water river, making a bold rocky bluff on either side 
of the gap through which this stream finds an outlet into the Ohio. 
On the south side of Trade-water these bold rough masses extend in a 
course varying to the east of south. In section 20, T. 4 S., R. 1 E., 
they attain an elevation of about four hundred feet At this point 
the line of these hUls changes its direction and runs parallel to the 
general direction of Trade-water, running boldly up to that stream in 
section 16, T. 5 S., R. 1 E., defining with a strongly marked outlino 
the limit of the productive coal measures. 

This range of hills having no geneml name, may be appropriately 
denominated the conglomerate range. 

A very marked peculiarity of this district is that all of the ranges 
of hills enumerated are severed by low lands, crossing these lines 
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nearly at right angles with their direction. The subject will be no- 
ticed more in detail in the course of this report. 



The dndnage of this district necessarily depends on the configura- 
tion of the hills and dividing ridges, therefore, the lines of the princi- 
pal streams conform nearly to east and west courses, except when the 
dividing ridges have been severed by denudation, or when they have 
sunk so far below the general elevation of the range to which they be- 
long that the water courses find their beds above the rocks which along 
other parte of the ranges form their summits. 

Trade-water. — This river enters the Ohio two and a half miles be- 
low Caseyville, in T. 4 S., R. 2 W. The general direction of this 
stream is from south-east to north-west, but it is remarkably crooked; 
and the current very gentle, being in fact a succession of pools, sep- 
arated by gentle ripples, having a fall of less than four inches to the 
mile. 

Oypress Creek. — This creek takes its rise in the "Bald Hill" range, 
where it is known as Eagle creek, and for some distance of its course 
receives most of its tributaries from the north side, all rising in the 
Bald hill range. It runs southwardly about two miles over the up- 
turned, edges of 4he coal measures, which abut conformably on the 
western slopes of this range, the main body of the hills being formed 
by the tilted rocks of the millstone grit and sub-carboniferous lime- 
stone, which are. protruded through the masses of the coal measures, 
and may be found in many places in this range dipping south, south- 
east, and south-west, at angles varying from 71° to 18°, the angle of 
, dip gradually decreasing to the south of this range as the elevation be- 
comes less. The upper part of this stream having had a course to the 
north-west for several miles, with a well formed bed in section 15, T. 
2 S., R. 1 W., reaches a flat known as the Scatters of Cypress, where 
for several miles no regular defined bed can be traced ; the waters of 
the stream, speading fai' and wide, make a great cuitc to the west, and 
pass around and through the gaps in the Eagle creek or Jerusalem 
School House hills and the Bethel hill range. 

After being thus deflected they flow in a line nearly parallel to the 
latter range, along its south side, in a south-east course, until it roaches 
Beotion 26, T. 3 S., R. 1 W., when it is turned to the south-west by a 
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shai-p bend, when in coiitaefc with the Anvil Eoelc lange, and by that 
course reaches Trade-water in section 33 of same township. 

The levels carried along Cypress sliow a descent of only two-tenths 
of a foot per mile. It is worthy of leraark that in the course of this 
streani, from the head of "the scatters" until it again finds an imper- 
fect bed in section 12, T. S S., R. 2 W., there is abundant evidence of 
a general depression. Erom the lower end of *'the Scatters" the creek 
evidently has its bed on the out^cropping shaly beds which form the 
base of Bethel hill. 

Crab Orchard creeJc is formed by a number of confluents, the most 
northwardly of which — Dyson's creek — rises in theSulphur Spring hills 
of the Bald lull iinge luns scuth-west, enters and is lost in a a«cces- 
'ion of flats known is the Pond fork, which having received a number 
of mmoi tiibutaiies fiom the hills south of Eagle or head of Cypress, 
passes oft bj a iiuth cast course; receives Ramsey's creek from the 
noith Bide and hwm^ leiched section 2, T. 3 S., R. 1 E., it takes a 
directicn nearly south for about five miles, crossing in its course the 
members composing the Anvil Rock range. Its course is then nearly 
due west for four miles when it enters Trade-water. 

Cipi es? neel cf the OJi o uses in the Grundy hills, the west end 
of the range noith of the Bald hill range, having its course parallel 
with the Ohio river; running through a succession of ponds and flat 
swampy lands, being subject to overflow throughout its entire course, 
receiving from the east a considerable number of nameless creeks and 
dmius, enters the Ohio river in section 8, T. 3 S., R. 2 W., having a 
length of about sixteen miles. 

Lost ereelc rises in the Chalybeate hills of the Bald hill range, runs 
north through a rich flat county, but without a defined bed for eight 
miles, until within half mile of the Ohio river, where it is deflected 
westwardly, and runs six miles parallel with it, entering it opposite Wa- 
bash island. 

Andersoit's, Casey'' s, and Big Mason rise in the Blue hill range, .and 
run off in courses diverging from each other, emptying into Highland 
creek. 

Highland creek rises in the Bald hill range, and runs northwardly 
about fourteen miles, receiving Anderson's, Casey's, and a number of 
minor streams; it is then deflected to the west, and after a course of 
nine miles enters the Ohio river at Uuioutown. 
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FLATS AND LOW LANDS. 

The hill land approaches the Ohio river at Uniontown and Casey- 
ville. With these two exceptions, the Ohio bottoms vary in width from 
one-half a mile to thi-ee miles, subject, in floods of the Ohio, to be cov- 
ered by the waters of that riyer, the bottom being generally lowest at 
the base of the high land, abutting against the river bottom; the val- 
ley of Cypress creek varies in width from one-half a mile to four 
miles, generally of a rich black loam, requiring draining, by ditching, 
to bring it into cultivation. 

The valley of the Pond fork is also very wide for a stream of that 
size, being irom three to four miles wide in its greatest expansion. 
The same remark will apply to Lost and Casey's creeks, A portion 
of the rich flats of both Lost and Pond creeks have already been re- 
claimed and brought into cultivation, yielding an ample reward for the 
capital and industry bestowed on what has been, until recently, con- 
sidered waste land; and the same remarks will apply to the wide, rich 
bottoms on the minor streams of this county, which are now in pro- 
gress of reclamation. The soil of this county, except on the summits 
of the ridges, has been derived chieEy from the rich quartenaiy loams, 
and the lands having suffered but slightly from denudation are conse- 
quently of superior quality. 

The primitive forest in the flat lands is cotton wood, swamp ash, 
box alder, pecan, red oak, white oak, sweet gum, black gum, red bnd, 
and in swampy places crooked wood. On the upland' and sloping 
lands, poplar, ash, white and black oak, with occasionally red oak, 
sweet and black gum, hickory, (several varieties.) There are a few 
localities where the sugar maple flourishes. Undergrowth: dogwood, 
hazel, spice-wood, sassalras, pawpaw, grape-vines, &c. The soil gen- 
erally is loose and friable, and of a deep black or mulatto color. 

There are two mnges of post oak flats, tanning eastwardly through 
the county, south of the Bethel hUl range. One range occurs where 
the shaly beds between the third and fourth coals of the lower coal 
measures have been denuded of the loose loams of the quartenary 



The other range occurs from the exposure of similar beds, which 
occupy a position between the first and seconds beds of the coal 
measures reposing on the "Anvil Rook." Wherever eilher of these 
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beds have been observed, they were invariable accompanied by a post 
oak flat, soil light coloreclj and nearly impalpable silicious earth. With 
the exception of the post oak glades, and the steeper hill sides and 
summits of the Bald hill range, and the hills of the millstone grit, 
seen in the south-west corner of the county, and one or two points 
where this range crosses to the north side of Trade-water, as at Longs- 
port and Montezuma, the soil is of a superior quality, not difficult of 
cultivation, yielding abundant crops of corn, wheat, oats, rye, barley, 
clover, tobacco, potatoes; orchards thrive well; not much attention 
has yet been bestowed on the cultivation of frnits. 



There are but few springs of water rising to tlio surface; those most 
worthy of note are the Sulphur Springs, rising in section 26, T. 2 S., 
R. 1 B. The Chalybeate Springs, rising on the Southern slope of 
the Bald hill range, where tliey come to the surface between the beds 
of the mill stone grit series, which at this point dip at the rate of 71° 
to the south. These springs are in section 21 of the same township. 
Another spring, remarkable for its boldness and constancy, and the 
character of its waters, rises in the black flats of the Pond fork, and 
after spreading eastwardly a distance of about seventy yards, is swal- 
lowed by the loose materials composing these flats. In section 12, 
T. 2 S., R. 1 W., a bold spring rises from a bed or vein of barytes or 
heavy spar; this mineral appears to be very abundant in this locality; 
very palatable water can generally be obtained in sufficient quantity 
by sinking wells, both for domestic uses and stock water, within fifty 
yards of the surface, or even at a much less depth in many places. 



The great distinguishing geological feature of this district consists 
in its coal measures, which are co-extensive witti the county. The 
southern and western out-crop of the deepest seated coals conform to 
the line shown upon the map of this county, running through sections 
20 and 19, T. 5 S., R. 2 E.; sections 24, 13, 12, 11, 2, 3, 4, 9, 8, 7 
and 5 of T. 5 S., R. 1 E.; sections 32, 31, 30 and 19, 54 S., R. 1 E.; 
sections 24, 25, 2G, 23, 22, 15, 14, 10, 9, 4 and 5, T. 4 S., R. 1. W.; 
sections 32, 29 and 31, T. 3 S., R. 1 W.; sections 36, 25, 26, 23, 22, 
16, 16, 9, 4 and 5, when it enters the Ohio river and again appears on 



,y Google 



TOPOGRAPHICAL KBPOM OF GEOLOOICAL SUItVET. 393 

the Saline creek in Illinois. From section 26, T. 3 S., R. 2 W., 
though the oiit^crop is covwed by the alluvial bottoms of the Ohio, 
and is not been, tlip oat-crop line miy be relied upon as approximately 
correct, the tops of the hilh on the neighboimg shore of the Ohio 
river in Ilhnois being co^ ered by the Hasted nuteiials of the Bell and 
Cook coils of the lowei mea-imc'^, which aie distinctly recognizable. 
Southwaidly ot the out ciop line the rocks aie dipping much more 
rapidly thin noith of it, toe late of dip not being constantj seldom 
agreeing in an} two localities, the dnection of the greatest dip also 
varying with the constantly varying direction of the out-crop line. 

The line runs through the sections 9, 3, 11, 5 and 6, 55 S.j 
R. 2 E.; sectioDS 31, 30 and 19, 34 S., B. 2 B.; sections 24, 23, 14, 
15, 10, 9, 4, 5 and 6, T. 4 S., R. 1 E.; section 31, T. 3 S., R. 1 E.; 
sections 36, 35, 26, 27, 21, 20, 19 and 18, T. 3 S., R. 1 W.; sections 
13, 14, 15, 10, 9 and 4, T. 3 S., R. 2 W.; sections 31 and 30, T. 2 
S., R. 2 W., when it also passes into the Ohio river, and again appeal's 
on the Sa.lino creek, marking the line of division between the upper 
and lower series of coals. The out-crop line of the deepest seated 
coals of the same coal measures may be distinguished along the foot 
of the Bald hill, in sections 9, 15 and 14, T. 2 S., R. 2 W., when they 
have been brought to the surface by the uplift,' canying with them the 
rocks of the miU-stone grit and sub-carboniferous limestone, which form 
the body of the bill. West of Cypress creek, no openings have been 
made into the coal beds. Ba^t of Cypress creek, along the southern 
face of the Bald hill range, coal has been worked in several places, 
which doubtless are the coals of the Lower Coal Measures. On the 
north side of these workings the body of the hills is based upon the 
sub-carboniferous limestone, which out-crops, near the foot of the hills, 
while the hills themselves are composed of the rocks of the mill-stone 
grit. In every locality observed, the rocks have in all parts of the 
hiils uniformly a southern dip, evidently uplifting the deepest seated 
coal beds, which are on the south side of the range, dipping at high 
angles to the south, while on the north side of the Bald hill range the 
coal beds near the axis of the hills are also dipping south, and toward 
this range lying in grea.t confusion, no beds being identified near the 
hills. These hills appear to have been raised from below, and thrust 
through the superincumbent coal beds, by a succession of dome-like 
waves. The centre of the Bald hill in section 11, T. 2 S., R, 1 W.j 
50 
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being the anticlinal axis of the first wave; near the north-west cor- 
ner of section 17, T. 1 S., K,. 1 E., being the auticlinat axis of the 
second wave; near the south-west comer of section 26, T. 2 S., R. 1 
E., being in Iil?e manner the point of greatest elevation of the third 
wave. It will be seen by an examination of the accompanying map 
that there is a very great difference in the length of the waves here 
alluded to — ^the distance between the first and second being equal to 
nine miles, while the distance between the second and third is equal 
only to about four miles. It is possible that the Coal Measures south 
of the Bald hill range may be connected by a neck or isthmus, lying 
in a line north and south, occupying the great valley of the Cypress, 
extending across sections 7, 8, 9 and 10, T. 2 S., R. 1 W. In case 
they are not connected through this valley, then the Coal Measures 
south of the Bald hill range form an out-Iyer, being severed from the 
great body of the western coal field, by this remarhable and hitherto 
little known fault, which, fi"om all the evidence observed, appears to be 
cotemporaneous with the disturbance producing the fractures, now the 
beds of the Ohio, Ti-ade-water and Saline rivers. To the effective force 
producing this fault may also be traced certain waves of elevation and 
depression in the materials of the Coal Measures. The lines of these 
waves may be traced. One of the most remarkable begins at the head, 
or north-east end of the Scatters of Cypress, and continues down that 
stream to the west end of Bethel hill in section 12, T. 3 S., R. 1 W., 
when it is intersected by another synclinal fold, coming into the coal 
fields from the mouth of "Cypress of the Ohio," tho line of apparent 
greatest depression running diagonally through sections 9, 5, 6 and 
2, where the folds become one, running through the entire valley of 
Hine's creek. Another great fold of depression enters the productive 
coal field between Locust Lick creek and Trade-water river, having a 
course nearly north until it reaches section 9, T. 3 S., R. 1 W., when 
it appears to divide, one branch of the fold entering the line of Beth- 
el hill and running up the valley of Pearson's branch until it reaches 
section 2, T. 3 S., R. 1 W., when it changes its direction to the east 
and south-east, passing down the valley of Pond fork until it reaches 
section 19, when it joins the other branch of the same fold or valley, 
which has passed down the valley of Cypress, having a width of near- 
ly six miles; the two folds having united, they are continued as one val- 
ley, until it reaches section 11, T. 4 S., R. J E., when it is intersected 
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by another narrow valley of depression, one of which is parallel witlr 
the Bald hill range, about two miles south of it in T. 2 S., R. 1 W. 
Another enters the coal field at Half Moon Lick, on the Trade-water, 
and running nearly east enters the fold of Crah Orchard croek in sec- 
tion 15, T. 4 S., R. 1 E. Between each of these valleys are corres- 
ponding lines, wherein the measures are elevated, forming as it were a 
succession of waves, the rocks 'being alternately elevated and de- 



It should have been noticed that there are patches of the lower 
measures lying outside or south of the line, making the out-crop of the 
lower measures south of Tiade-water. That in sections 6 and 24 may 
be cited as one of these out-lyers, the precise boundary of which, not 
having been determined, it has not been laid down on the map. 

At the head of Pond fork there is an extensive bed of the highest 
of the Coal Measures, embracing the south-west part of T. 2 S., R. 1 
B., and the north part of T. 3 S,, R. 1 B., being the beds associated 
with the Carthage rock in T. 1 S., R. 1 W-, and equivalent to the 
Grundy ridge series. 

From the mouth of Highland creek up the line of that stream, the 
rocks dip southwardly, and meet a northwardly dip on the Ohio 
river, in section % T. 1 S., R. 1 W. The synclinal axis of this fold has 
a direction of about 15° west of south, and if not severed by the 
Bald hilt fault is connected with, and forms a part of tho series lying 
in sight at the head of the Pond fork of the Ciab Orchard creek. The 
fold that lies between the Bald hill range and the line of Highland 
creek is not so easily determined, the county being almost entirely 
covered by the loams of the quarternary deposits. The iact, however, 
that the measures on Highland creek dip southwardly and northwardly 
in section 8, T. 2 S., R. 1 W., involves the necessity of a syncHnal 
fold, where the conflicting lines of dip encounter each other. Probably 
the fold will be found to occupy a middle distance between the lines of 
the roads from IJniontown to the Highland Licks, and the road from 
Raleigh thiough Moiganfield to the same point. Where this last road 
crosses Anderson creek, the rocks were observed dipping north-west at 
the rate of 10°; on the line of Highland creek the rocks dip south and 
south-west and south-east at various angles between 2i° and 6°. 

The coal beds and associated rocks on the north side of the Bald 
hill range wherever observed have uniformly the appearance of having 
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fallen southwardly or towards the line of the fault, and as far as ascei' 
tained the uppermost beds obseiTed are not lower than the 6th coal 
of the upper series; all the coals of the lower series will probably be 
found too deep seated for profitable workings north of this mnge. 

The coals numbered 6,7, and 8 of the upper series will probably be 
the only coals that may be profitably worked in Union county, north 
of the Bald bill range. 

South of the Bald hill range there is no difficulty of reaching each 
of the eight beds of both series at their out-crop. On the west side of 
Cypress of the Ohio this out-crop has been duplicated, the lower beds 
having been brought again to the surface by the Bald hill uplift. 

North of the Bald hill range, in the line of most favorable out-erop- 
pings of the upper series, these coals have been reached in several 
places; at one hundred and fifty feet on Highland creek three of these 
beds have been penetrated by thi-ee several boring made by Dr. John 
T, Berry; two of the upper of these beds have been entered by boring 
on the farm of Mr. Wilson in section 27, T. 1 S., R. 1 W., at a depth 
of one hundred feet. The sixth coal of the upper series has been en- 
tered in natural out-crop in several places on sections 5 and 8, T. 2 S., 
R. 1 W., where it is known as the "Blae Coal." 

The broken and disturbed beds of the upper measures have also 
been entered and worked, to a limited extent, neartlie Sulphur Springs 
on Casey's creek, in section 25, T. 2 S., R. 1 E.; another bed has been 
opened in the same section. The fii"st of these beds is four feet thick, 
and dips south-castwardly at an angle of 45'^, while the second is but 
twenty-eight inches, dipping in the same direction at an angle of 15°. 
A coal four feet in thickness, standing vertically, has been worked to the 
depth of six feet, when it gave out, being a fragment of the beds dis- 
turbed and broken by the Bald hill dislocation or uplift This bed lies 
Iq section 28, T. 2 S., R, 2 E. A bed of coal was observed on a 
branch of Highland creek in section 36, same township; this bed also 
dips rapidly toward the Bald bill range and has not been worked. 

South of the Bald hill range the seventh bed of the lower series has 
been worked succeseliilly by Col. John Bell, on section 5, T. 4 S., R 
1 W. 

An opening is now being made in section 10, same township, by 
Messrs, Wheatcroft and others, and, as I have been informed, eucces- 
fuUy vforked. This bed has also been opened in seveial places in ecc- 
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Aaron andBoggs'coa!, (Big Sandy Coal and Mining company,} analy- 
sis of, 70 

Abbott's creek coal, Floyd county, 209 

Agriculture, general remarks on, ..-.-.- 373 

Airdrie coal, "So. 166, and seclioTi, 143, 144 

Aluminium in iron, &e., -.-..---- 327 

Amanda Furnace, section at, .-,-.-- IBB 
AmandaFurnaceores, cinder, pig-iron, &c., - ISO, 313, 314, 315, 316, 317 

Anderson's, Casey's and Eig Maaon creeks, . . - . - 3D0 

Anthracite, from Bocas del Torro, analysis of, - . . - 27 

Anvil Kock, 45 

Anvil Rock coal, upper part of first coal, analysis of, - . - 51 

Anvil Rock coal, lower part of iirat coal, .'...- 53 

Anvil Rock coal, main five-foot, third coal, remarks on, . - . 54 

Anvil Rock coal, second coal, .-.---. sg 

Anvil Rock, range of hills, 387 

Appendix to Chemical report, .-..,.- 373 

Argentiferous galena, --....... gg 

Ashland main coal, below clay parting, analysis of, - . . 69 

Austin's coal, on Lewis creek, 167 

Bach's (Isaac,) coal, 212 

.Bailey hill coal, 134 

Bald hill range, 386 

Barrens, remarks on, 83 

Baryt«s, or heavy spar. Union county, 392 

Bellefonte Furnace, ores, &c., 183, 291, 292 

Bell's coal, Crittenden county, analysis of, - - - - - 49 

Bethel hills, 307 

Big Mason creek, ---------- 3S0 

Big Sandy main coal, Lawrence county, analysis of, . - - 204 
Bituminous limestone, like black band iron ore, Hopkins county, anal- 
ysis of, . - - 337 

Bituminous carbonate of lime, supposed black band iron ore, Mulilen- 

burg county, - . . 350 

Black Band ores, remarks on, 60, 139, 254 

Black Band iron ore, Wiiliam's landing, Muhlenburg county, analysis 

of, 347 

Black Band iron ore, Battist creek, Muhlenburg county, analysis of, - 348 

Black Band iron ore. Ford's well, Muhlenburg county, analysis of, - 348 
51 
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Blacli Band icon ore, from Givst fork of Liulo Sandy, ... 132 

BiHcl! lingular slwie, ' . . - . 91 

Black liiigiilnv shale, forest growlli on, 9i 

Blue grass soil, FayeWe comUy, analysis of, 27S, S78 

Blue limestone, composition of, -,-..,. i)9 

Blue sliell limestone and miiri, 9!) 

Blue slid] limestone, forest. (jrowOi on, 99 

Bonliarbor coiil of Daviess county, aiialyMs of, ... - 43, IJl 
Bnx Mountain Spring Coal, Hopkins county, iinalysis of, - - -53,1^7 

Box Mountain Sulphur Sprin-, 13! 

Braslioar'a salt borings, mou'.li of Leathcrwooi creuli, - - - '225 

Bri'atliittcounty, seetion of bills near Jackson, - - . . 213 

BreckinriJge coal mine, .-------. 17'1 

Bretki 11 ridge coal, its yii'-ld of oil and pavLiffin, - ■■ ■ ■ 12, t;2 

Breckinridge coal, analysis of, 177 

Baena Vista Furnace, coal and ores, - - - 187, 287, 208, 2Q9, 290 

Buffalo Furnace ores, limeslones, &c., 191, 202, 293, 23 i, 2J5, 29(i, 237, 238, 

239, 300 

Burning Spring, Claycounty, -....-. 217 

Bivtler county coal measures, --..... 1^5 

Cannel coal, Barrett's creek. Carter county, 270 

Cannei coal, Carter county, .---..-- 200 

Cannel coal, Crawford's, C9 

Cannei coal, head of Dovton'a branch, -.,.,. 224 

Cannel coal, opposite mouth of Troublesome creek, - - - - 211 

Carburetted hydrogen, Crittenden spring, ..... 217 

Caroline Fnrnace, coal and ores, 191 

Carter county cannelooal, ........ 200 

Casey's creek, . . . _ 390 

Cast iron — See pig iron. 

Caverns in sub-caj'boniferous limestone, ..... gj 

Cerulean spring, Trigg county, 218 

Chain coral and magnesia limestone, 97 

Chalybeate hills, --....---. 386 

Chalybeate spring, Letcher Court-house, . , . . . 225 

Chalybeate spring, Miller's, 219 

Chalybeate springs, Pen-y county, ....--- 229 

Chalybeate springs, Pulaski county, 237 

Chalybeate spring, Eobb's, inMcCracken county, . . - . IM 

Chalybeate springs, Rockcastle river, 238 

Chalybeate waters, Mr. Swinney's, ...... ]03 

Chalybeate well, Mr. Wilson's, Lexington, Fayette county, analysis of, 371 

Cliamelian springs, tested, .-.....- 162 

Chappe! coal. Union county, 339 

Chemical report of Geological survey, ...... Sol 
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Cinder— See Iron Furnace Slag. 

Clark's mill, scciion at, Pond river. 

Clay— See Fire Clay. 

Clay, four jiiil<:3 souili of Bkndvillc, 

Cliiy from "Chalk Banks," - 

Clay of quartenary deposits, . - - 

Clays, table of composiiion of, 

Clear fork coal, 

Clear creek sulphur spring, - 

Clinton FurnQce, coal and ores, 

Clover fork of Cumberland river, ■ 

Coal and iron lands of Kentueky, value of. 

Coal, no workable beds of, under Archimedes and 

Btones, ....-- 
Coals, general remarks on composkion and qualities, 
Coal, Aaron and Ilogy;s' Bijj Sandy coal and minliv 

Coiils, Anvil Rock, 

Coal, Airdiiu, (orMcLenn,) Miihlenbiirg counly, 

Coals, Ashland main, analysis of. 

Coal sviih slate roof, Ashland, Greenup comity, wiiilyiia of. 

Coal, Atchison's, (Ijaeey'a,) Christian couuly. 

Coal, Isaac Bsich's, , . - . - 

Coal, Bailey hill, 

Goal, cannel, Barrett's creek. Garter connty, analy 

Coal flora Bath county, analysis of. 

Coal, Bell's, Critlenden county, analysis of, 

Coal, Col. John Beli's, Union counly, - 

Coal, arrangement of coal beds. Big Sandy, - 

Coal, bed of Big Sandy, at foriis, Piki: rouiiiy, 

Coal, Big Sandy, main, analysis of, 

C-oal, Bonharbor, ------ 

Coal,.csnnel-like, Lop of Bonharbor coal, aiialvi-i; 
Coat, box mountaiuj ...... 

Coal, Breckinridge, - - - . . 
Coal, Buck creek, and Benr ereek, and Beaver, 
Coal, Uiiena Vista Funiace. - - - - 

Coal Measures, Duller coniry. 
Coal, Messrs. CaG&vV. Unioi. eounly. - 
Ooal, CiiappeljTjiiirio county, . - - 

Coal, Clark's, WiLhltia,ur„' connlj', analysis of. 

Coal, Clear I'oik, 

Coal, junction of Coon and Wolf creeks, &c., - 

Coal. Orofi's, 

Coal, cannel, Crawfurd's, near Grnyson. analysis 
Coal, Cumberland nver, analysis of. 



22, 2G2 
22, 335 
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Coal, Captain Davis', Jack6el(l and Pigeon Run, analysis of, - - 63, 

Coal, Doiton's branch, cannel, analysis of, ' 

Coal, Dr. Dudley's. Kentucky river, ...... ! 

Coal, Efldes', Mulilenburg county, analysis of, &c., ... igg, : 

Coals ot Eastei'n coal field, remarks on, ------ 

Coal, George Eaves', 

Coal drift, Estis', Hancock county, ...---- 
Coals of Edmonson county, analysis of, - - - - - 
Coal field, Eastern, approximaUve boundaries of, - 
Coal field, Eastern, thickness of carboniferous rocks, . . - 

Coal field, boundaries of Southern, 

Coal, GaJlion's, Carter county, analysis of, 

Coal, Gamblin, Hopkins county, analysis of, 63, 

Coal, Gavil's main. Big Sandy, analysis of, - - - - - 
Coal, Giger's hill, Greenup county, analysis of, - - - - 
Coal, Goose creek, ...--.-.. 

Coal, Greenup Furnace, 

Coal, cannel, Haddock's mine, Owsley county, analysis of. 

Coal heds in Harlan county, - 

Coal Haven factory coal, analysis of, 

Goal, Hawes', Hancock county, analysis of, 

Coal, Hawesville main, analysis of, &c., 

Coal one mile above Hazaard, Perry county, 

Coal, Head's, Daviess county, ....-.- 

Coal, Henderson, two feet, analysis of, - 

Coal, Henderson, No. 206, analysis of, ..--.. 

Coal bed on Highland creek. Union county, 

Coal, nine's, on Muddy creek, Ohio county, . - . - . 

Coal, Hoskias', Short mountain, analysis of, 

Coal, Hunting-branch, main, Hopkins county, 

Coal on Indian creek, --..-..-- 
Coal, Jaclifield, (or Jatefield,) Captain Davis', - - - - 53, 

Coal, Jellico mountain, 

Coal, Kealh's, Christian county, analysis of, - - - - - 
Coals of Kentucky, table of composition of, - - - - - 
Coal, Kentucky river, North fork, -.-..-. 
Coal, Kentucky river, three forks, .--. = ,. 
Coal, Kilgore's, Carter county, analysis of, • - . - - 
Coal, Kincheloe's Bluff, analysis of, --.... 

Coal, King's, .,-.....-. 

Coal, (Lacey's,) Atchison's, Christian county, analysis of, 

Coal on Laurel and Sinking creeks, 

Coal, Letcher Court-house, . 

Coal, Llewellyn mines. Union, county, ...... 

Coal, Lcwifiport, ...-.--... 
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Coal, Liek, 132 

Coal, Little Sandy river, 1G5 

Coal beds. Log mountain, 222 

Coal, Marcus, 137 

Coal, Col. Martin's, analysis of, 208 

Coal, Martin, 138 

Coal, McHenry's, Big Sandy, analysis of, 70 

Coal, McLean or Airdrie, 143 

Coal bant, McKairy's, Pond river, 135 

Coal rid^ between Meadow and Sinking creeks, ... - 343 

Coal measures, 29 

Coal measures. Eastern coal field, dip of, - , . - - 65 
Coal measures, an offset of, in Grayson county, - . - - 170 
Coal measures of Greenup, Carter, and Lewis counties, - - - 182 
Coal measures of Hopkins, Muhlenburg, McLeaa, and Butler counties, 125 
Coal measures of Henderson, Daviess, Ohio, Butler, Edmonson, Gray- 
son, Hancook and Breckinridge, and part of Warren counties, ISO 
Coal measiires of Lawrence, Johnson, Floyd, Pike, Letclier, Perry, 
Breathitt, Hailan, Clay, Knox, Whitley, and part of Owsley, 
Laurel, Pulaski, Wayne and Clinton counties, - - - 201 
Coal measures, lower, order of superposition of, - - - - 45 

Coal measures of McLean county, 125 

Coal measures, total thickness of, and mimber of beds, ... 43 

Coal measures in Union county, 393 

Coal measures, upper, order of superposition of, - - - - 40, 42 

Coal, Mick's branch, 21G 

Coal, Mr. Miller's, 137, 138 

Coal, James Mulford's, Union county, ...--- 337 

Coal, Naut's, on Sandy creek, 160 

Coal, Paint creek, 210 

Coal, Peacb Orchard, analysis of bottom part of, - - - - 69 

Coal, Pennsylvania Furnace, Greenup county, .... 191 

Coal, four-foot, Pennsylvania Furnace, Greenup county, analysis of, - 2C8 

Coal, (main,) of centre of Perry county, 227 

Coal seven miles below Pikevilie, -..-...- 232 

Coal, (Shelby fork of Big Sandy,) Pike county, .... 230 

Coal, Pleasant Run, --.--,... 133 

Coal, Pitman range of hills, Pulaski county, . - . - . 237 

Goal, Pittsburg, analysis of, ----..-- 363 

Coal, Pond river, Hopkins county, 134,340 

Coal bed, head of Pond fork. Union county, ..... 395 

Coal, Poplar Chalybeate mountain, 246 

Coal, Ac, atPrestonsburg, 206 

Coal region of Pulaski county, ....... 233, 237 

Coal, (under tbo conglomerate,) in Pulaeki and.Bockcaatk couutins, - 6& 
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Coals, Raccoon Furnace, Giceniip county, aimlj-si 

Coal, Riclilftiid cicok, 

Goal, Roberls', 

Coal, Robinson's, Hopliiiis county, a: 

Coal, Roclioastle river, - 

Coal on Kocklioiise creeli, 

Colli, Rnssey's, Muddy eveck, 

Coal, Piii-doii Slieldon'3, Eallev coun( 

Coal, Sloan's hill and Sliort mountiii 

Coal, Snecd's mines, Crittenden county, analy> 

Coal, Star Furnace, .... 

Coal mine, Taylor's, Green river, section of, 

Coal, Tei-ry's, analysis of, Hopkins county. 

Coal, Tliompson, Unioa county. 

Coal, Tlireemile creek. York bed, - 

Coal mines, Todd & Crittenden's, South fork Kentucky 

Coal, Todd & Crittenden's, Owsley county, analysis of. 

Coals oa 'I'rade-watcr river, 

Coal in Tred's bunch of Luuel, - - - - 
Coal, cannel, Tioublesorao cictk, - - - - 
Coals from Tuj, fuik of Big Smdy, 
Coal from Tygcils coil bank Culler county, analysis o 
Coal from Vincent biandi of Tug fork, Big Sandy, - 
Coal, Watts' cretk - .... 

Coid, Messrs. Wheatcrofl's aud olliors. Union counly, 
Coal, WliillcycouDly, opposite Williamsburg, - 
Coal, Wright's mountain, Hopkins couulj', analysis of. 
Coal, Wolf hill, Daviess county, .... 
Cook's coal, analysis of, - . . . „ 

Coralline Falls limestone, - . . . . 
Coralline Falls limcslone, growlhof timber on, 
Coralhne Falls limestone, galena in, ... 

Crab Oiclmrd creek, 

Crawford's cannel coal, (neai' Grayson,) imalysis of, 

Crittenden springs, tested, . . . - - 

Croft's, Martin, coal, 

Cumberland river, above the falls, - 

Cumberland river cohI, analysts of, 

Cumberland river iron furnace and ores, 

Cumberland Falls, suppositious silver on 

Cypi'BBs creek, . . . - 

Cypress creek of the Ohio, 

Davis' (Capt.) Jacklield coal, Hopldns c 

Davis' (Cnpt.) Pigeon Uuncoal, analyst 

Detailed gcologico-topogvupliiciil survey, 
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Dorton'a brancli cannel coal, analysis of, 224 

Dudley's, (Dr..) eoal, Kentucky river, ------ 216 

Eadti's cosil, (No. 167.) . - ]38 

Engle creek or Jerusftlem sell ool -bouse range of lii'ls, - - - 387 

Eiinliqunke of 1811, - - - - li7 

Eiives', (George,) coal, 137 

Edmoason county, section of geology of Nonlitrn part of, - - lC-1 

Edmonson coimty coiils, analysesof, ------ ig7 

Edmonson counl.y, best soil of table land of, - - - - - 1G3 

Estis coal drift, Hancock county, - - - - - - - ]H1 

Evcrley'a ndge, section of cojil measures in, 1-17 

Talis of Cumberland, seclion at, 235 

Ferruginous limestone, Clinlon furnace, Greenup county, analysis of, 331 

Ferruginous limestone, Chrlslian county, analysis of, ... 274 

Ferruginous limestone, Green rock, Carter county, - - - - 2(>9 
Ferruginous limestone, New Hampsliirc Furnace, Greenup county, 

analysis of, 323 

Fire-clays, CI, ;J69 

Fire-clays, Asbland, Greeiivip county, analyses of, - - - - 332 

Fire-clay, Casey's mines. Union county, analysis of, - - . ^gi 

Flats and low lands. Union county, 391 

Fluor spar, - - 87 

Franklin coal, ...-.----. ]30 

Freestone for buildiug, --------- 232 

Frencli Island coal, analysis of, -■----■ - 45 

Gamblin coal, Hopkins county, analysis of, - - - - - fiS, 129 

Gavits' main coal, Big Sandy, analysis of, 70 

Geology of Union county, 392 

Gravel bank, flats of Cypress creek, 148 

Grayson county, offset of coh! measures in, - - - . - 179 

Grayson springs, - - . . nO 

Green river manufacturing and coal company mines, section at, - 141 
Greenup Furnace ores, coals, &o., - - 193,300,301,302,303,304,305 

Grey band iron ore, Mubienbnrg county, analysis of, - - - 3!9 

Goose creek salt works, -.-■------ 67 

Goose creek salt waters, coals, &c., --.... gjs 

Harlan county coal beds, 225 

Hawes' coal, Hancock county, analysis of, - - - - - 5'i 

Hawesville main coal, analysis of, and remarks on, - - - - ns 

Head's coal, Daviess county, 132 

Hearthstones, New Hampsbire Furnace, 198 

Henderson coal company sbaft, at Henderson, Kentucky, section of, - 36 

Henderson coal, No. 206, analysis of, ----- - ISO 

Henderson two-foot coal, analysis of, ----- - 44 

Highland creek, - - 390 
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Hioes* coal, on Muddy creeb, OMo county, 167 

Holloway boring, Henderson county, section cf, - - - - 32 

Hopkins county coal measures, ------- 125 

Hoskitt's coal, Sliort mountain, analysis of, - - - - - 244 

Hunting branch main coal, Hopkins county, analysis of, - - - 1 27 

Ice-house coal, remarks on, and analysis of, - - * - - 51, 65 
Industry mines. Big Sandy coal and manufacturing company, section 

at, 206 

Iron — See Pig-iron. 

Iron Furnaces on Cwmherland river, 245 

Iron Furnace Slag, Amanda Furnace, Greenup county, analysis of, - 316 
Iron Furnace Slag, Bellefonte Furnace, Greenup county, analysis of, 292 
Iron Furnace Slag, Euena Vista Furnace. Greenup connty, analysis of, 290 
Iron Furnace Slags, Buffalo Fuvnaoe, Greenup county, analyses of, - 298, 299 
Iron Furnace Slag, Gi'eenup Furnace, analysis of, - - - - 305 
Iron Furnace Slags, of Greenup couniy Furnaces, remarks on, - - 72 
Iron Furnace Slags, Hew Hampshire Furnace, Greenup county, analy- 
ses of, 324, 325 

Iron Furnace Slags, Pennsylvaaia Furnace, Greenup county, analyses 

of, 286, 287 

Iron Furnace Slags, Raccoon Furnace, Greenup county, analyses of, - 309 

Iron Furnace Slags, table of composition of, 367 

Iron ore, Alexander's, McCracken county, analysis of, - - - 344 

Iron ore, Backster's bank, Kelly's Furnace, Lyon county, analysis of, 344 

Iron ore, Bath county, Messrs. Carter's Furnace, analysis of, - - 263 
Iron ore, "best limestone ore," Amanda Furnace, Greenup county, 

analysis of, 315 

Iron ore, best ore, Sandy Furnace, Carter county, analysis of, - - 268 
Iron ore, "better quality impracticable ore," Pennsylvania Furnace, 

Greenup county, analysis of, ------ 2B3 

Iron ore, "big block ore," Greenup Furnace, analysis of, - - - 301 
Iron ores, black band, - - - - 60, 139, 182, 254, 347, 348, 349 

Iron ori>, "black bed," Greenup Furnace, analysis of, - - ' - 303 
Iron ore, "black vein," Buena Vista Furnace, Greenup county, analy- 
sis of, 288 

Iron ore, "block kidney ore," Buffalo Furnace, Greenup county, anal- 
ysis of, 294 

Iron ores, "block ores," Kew Hampshire Furnace, Greenup county, 

analyses of, 320, 321 

Iron ore, "block ore," Pennsylvania Furnace, Greenup county, analy- 
sis of, 280 

Iron ores, "block ores," Raccoon ore banks, Greenup county, analyses 

of, 306, 307 

Iron ore, "blue block ore," Amanda Furnace, Greenup county, anal- 
ysis of, - - 315 
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Iron ore, "blue limestone ore," Bellefoiitc Furnace, Greenup county, 

analysis of, S9I 

Ironore, "blue ore," aciir Clinton Furnace, Grecmip county, analysis of, 3^0 

Iron ores, Bueua Vista Furnace, ------- 187 

Iron ore, Bunt's gap, Hopkins county, analysis of, - - - - 336 

Iron ore, (carbonate,) Butler county, analysis of, - . - - 2G4 

Iron ore, (carbonate,) MuLlenburg county, analysis of, - - - 360 

Iron ore, (carbonate,) White Oak branch of Rockcastle river, ■- - 24! 

Iron ore, Chandler bank, Suwannee Furnace, Lyon county, analysis of, 343 

Iron ore, clay ironstone, Mnhlenburg county, analysis of, - - 346 

Iron ores at Coal Haven and head of French Island, - - . 60 

"Iron ores" considered "impraclicable," ----- 72, 75 

Iron ores from Cumberland river, 248 

Iron ore, dark variety of "little block ore," Buffalo Furnace, Greenup 

county, analysis of, ---- .--- 294 
Iron ore, "earthy kidney ore," Buena Yista Furnace, Greenup county, 

analysis of, .----.-.- 289 

Iron ore. Falls of Blain, 202 

Iron ore, "flag ore," Grreenup Furnace, analysis of, - - - - 300 

Iron ores, Greenup Furnace, 193 

Iron ores of Greenup and Carter, value of, 199 

Iron ores, grey band, Muhlenburg county, , - . . - 349 
Iron ore, "grey block ore," Buffalo Furnace, Greenup co, analysis of, 296 
Iron ore, "grey limestone ore," Greenup Furnace, analysis of, - - 302 
Iron ore, Hawes' ridge, Muhlenburg county, analysis of, - - 138, 345 
Iron ore, "honey-comb ore," Amanda Furnace, Greenup county, anal- 
ysis of, 314 

Iron ore, "impracticable hard limestone ore," Pennsylvania Furnace, 

analysis of, -----._.. 284 
Iron ore, "impracticable partof limestone ore," Pennsylvania Furnace, 

analysis of, 2B5 

Iron ore, "impure limestone," Buffalo Furaace, Greenup county, an,il- 

ysis of, 296 

Iron ore, Jenkins' ore bank, Muhlenburg county, analysis of, - - 139, 345 

Iron ores, Kenton Furnace, -------- 197 

Iron ore, "Kidney ore," New Hampshire Furnace, Greenup county, 

analysis of, 321 

Iron ore, Kincheloe's bluff, Muhlenburg county, analysis of, - - 346 

Iron ores. Laurel Furnace, 196 

Iron ores, "limestone ores," Clinton Furnace, Greenup co., analyses of, 329, 330 

Iron ores, limestone ores, Greenup Furnace, analyses of, - - - 303, 304 
Iron ore, "limestone ore," New Hampshire Furnace, Greenup county, 

analysis of, --------- 322 

Iron ores, hmeetone ores, Pennsylvania Furnace, analyses of, - - 2B1, 282 

Iron ores from Lithostrotion beds of sub-carboniferous limestone, - 85 

Iron ore, "little block ore," Buffalo Furnace, Greenup eo., analysis of, 293 

51 



,y Google 



410 



INDEX TO REPORT OF GEaLOCICAL SURVEY. 



Iron ore, "little block ore," Pennsylvania Furnace, analysis of, 

ires, "main block" ores, Buffalo Furnace, Greenup cou^ity, analy- 
ses of, 

Ton ore, "main upper liidney ore," Eiaccoon ore banks, analysis of 
Ton ores on Meadow creek, Walls' creei, i&o,, &c., 
on ores in Mu\i]enburg and Hopkins county, lower coal measures, 
:on ores, Mt. Savage Furnace, Greenup county, analyses of, - 
!von ores, Pennsylvania Furaace, Greenup county, - 
ran ore, "poor sandy ore," New Hampshire Furnace, Greemip county, 

analysis of, -..-.--- 

ron ores, Eaccoon Furnace, Greenup county, - . - - 
.von ore, "red and blue block," Amanda Furnace, Greenup county, 
analysis of, ...-.--- 

lie redodie Greenup Furnace, analysis of, 
)re'! Rougl and Keady, ------- 

)re rou^li sandy block ore," Buffalo Furnace, Gieenup counly, 
analysis of ---.... 

ire shot ore Ashland, Greenup county, analysis of, 
ires Sneed s mines Crittendea county, analysis of, - 
ron ore, "soft limestone ore," Raccoon ore banks, Greenup county, 

analysis of, 

ore, speckled, New Hampsliire Fuiiiace, analysis of, 
ores, Stewarl's creek, Hopkins county, analyses of, - 
ore, "Sugar creek," Hopewell Iron Works, Livingston county, 
analysis of, -.-.-.-,, 

ores, tables of composition of, - - - - . . 
!roa ore. Top-hill ore, Pennsylvania Furnace, Greenup county, analy- 



293, 295 
308 
240 



sof. 



■e, Tygert's creek. Carter county, 

■e, Mv, Wallace's, Carter county, analysis of, - . - 

Iron ore, Williams' landing, Green river, . , - , . 

ore, "yellow kidney ore," Amanda Furnace, Greenup county, 
analysis of, .-------. 

ore, "yellow kidney ore," Bueiia Vista Furnace, Greenup county, 
analysis of, -.--.--.. 

Ironstones between the little vein and Well coal, - . - . 
ronstone, calcareous, used at Sandy Furnace, analysis of, 

)nea of eastern coal field, 

■onstones in shales over ice-house coal, analysis of, - 

[sland district, on Cypress creek, 

ackfield coal, Capt. Davis', analysis of, 

■ Mountain, ---------- 

Kenton Furnace, ores, &c., 

Kentucky river, north fork, coal, -.-...,- 

Kentucky river, three forks, coal, 

Kincheloe's Bluif coal, (No. 196,) analysis of, . . . . 



184 

295 

317 

§74, 275 

306 

198 

336, 333 

341 
364, 363 

2B2 

200, 268 

2t;7 

60, 3<i7 

313 



67, 58 
147, 148 
53, 128 
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Kiniiheloe's Bluff, or Lewisport, Green river, section at, - - - ] 45 

King's coal, ...,...,.. 339 

Laurel Furnace ores, itc, ........ ige 

Lead and zinc ores, B7 

Lead ores, argentiferous, . . . ^ - - . . b8 

Letcher C. II. coal, 225 

Lewellyn coal mines, Union county, 398 

Lewi sport coal, 181 

Lick coal. No. 92 of collection, analysis of, . - - , - 132 
Lignite and brown coal of quaternary deposits, - - 25, 26, 116, 2C2 

Limestones, .......... go 

Limestone, Dr. Hopson's Marble, Trimble county, analysis of, - 358 

Limestone, bituminou?, supposed black band ore, Muhlenburg county, 350 

Limestone, feiruginous, Cliristian county, analysis of, ■ - - 274 

Limestone, ferruginous, Clinton Furnace, Greenup county, analysis of, 331 
Limestone, ferruginous, New Hampsliire Furnace, Greenup county, 

analysis of, - . - 323 

Limestone, fermginous, like black band iron ore, Hopkins co«nty, anal- 
ysis of, 337 

Limestone, ferruginous, Sandy Fui-nace, Carter county, analysis of, 269 

Limestone, magnesian, (bydraulic,) analysis of, - - - - 273 

Limestone, table of composition of, ..--.. 303 
Limestones, iised for flux at the Greenup Furnaces, 75, 285, 292, 297, 298, 304, 

308 
Limestone, used as a flux, Bellefonte Furnace, Greenup county, anal- 
ysis of, 292 

Limestones, used as flux, Buft'alo Furnace, Grccnupcounty, analyses of, 297, 298 

Limestone, used as flux, Greenup Furnace, analysis of, - - - 304 
Limestone, used as flux. New Hampshire Furnace, Greenup county, 

analysis of, 323 

Limestone, used as a flux, Pennsylvania Furnace, Greenup county, 

analysis of, 285 

Limestone, used as a flux, Raccoon Furnace, Greenup county, anal- 
ysis of, 308 

Limonites — see iron ores. 

Limonite and other ii'on ores. Meadow creek and "Watts' creek, - - 240 

Linn Camp, section on,- - - - - - - - - 220 

Litiiostrotion bed of sub -carboniferous limestone, or "Barren" lime- 
stone, - - 82 

Little Sandy rivev coal, ..-.----- 185 

Log Mountain coal beds, - 222 

London, Laurel county, formation at, - - = - - - 241 

Lost creek. 399 

Lower coal measures, order of superposition, - ... - 45 

Magneslan limestone, Christian county, analysis of, . . - 273 

Mammotli Cave, 169 
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Map of Union and Crittenden counties, scale of, - - - - 385 

Marble, Oonchitic, Dr. Hopson's, Trimble county, - - - - 358 

Marcus coal, IST 

Martin coal, .---------■■ 138 

Martin's, Col., coal, analysis of, 208 

McHemj's coal, Tug Fork, Big Sandy, analysis of, ... 70 

McLean 01- Airdrie coal, (No. 192,) 143 

McLean county coal measures, 125 

McUairy's coal bank, Pond river, section at, ----- 136 

Megalonyx Bones, letter to Prof. Josepli Leidy, - . - . 22 

Mick's branch, coal, --..-..-- 2I6 

Milk sickness, ■ 20, 95, 102, 159 

Miller's (Mr.) coat, - = 137,138 

Miller's (H. G.) mineral spring, exaiaination of, - . , - 219 

Millstone grit, quaiTies, .,..-,.- 63 

Mineralpitctior tar, Edmonson county, analysis of, - - - 166 

Mineral traters, on Barnett's creek, 156 

Mineral waters, on Clear creek. Sulphur spring, .... 226 

Mineral waters, Crittenden spring, sulphur, . - . - > 247 

Mineral waters, Payette county, 372 

Mineral waters, Letcher C. H., chalybeate, 226 

Mineral waters. Miller's, chalybeate, - - - - - - 219 

Mineral waters. Perry county, chalybeate, . - - . . ggg 

Mineral waters, PrUaski county, chalybeate, 237 

Mineral waters, Robb's, McCracken county, chalybeate, - - ■ 114 

Mineral waters, Rockcastle i-iver, chalybeate, 238 

Mineral waters, Social hill, sulphiir, ------ 148 

Mineral waters, Mr. Swinney's, chalybeate, ----- 163 

Mineral waters, Mr. Wilson's, Lexington, chalybeate, - - - 37! 

Mount Savage Furnace ores, &c., 185,328 

Mount Savage Furnace, Stinson ore banks, section of, - - - 185 

Muhlenburg county coal measures, 125 

Mulford's four-foot coal, analysis of, ...--- 50 

Mulford's "little vein," analysis of, 50 

Mulford's "little vein," cannel part, analysis of, .... so 

Mulford's middle coal, analysis of, 51 

Mulford's main or five-foot coal. Union county, analysis of, - - 49 

Kaut's coal, on Sandy creek, 160 

Hew Hampshire Furnace ores, &c., 77, 197, 198, 320, 321, 322, 323, 324, 326, 

326, 327 

New Hampshire Furnace, speckled ore, analysis of, - - - - 77, 198 

Holin creek, Edmonson county, section at, 164 

Nomenclature of Kentucky Geological foi-mations, - - - - 16 

Northern Kentucky mines, section at, -. - ' - - - - 207 

Oil Spring branch, peta'oleum, -.-..-- glO 

Paint creek coal, -..-.-.--- 210 
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Peach Orchard coal, bottom part, analysis of, - - - - - 63 

Pennsylvania Furnace ores, coal, &c,, 72, 75, 191, 280, 281,282,283, 284, 28S, 

286, 287, 288 

Petroleum on Oil Spring branch, 210 

Phosphoric acid, re -examination of soils for, ----- 371} 

Pigeon Eun coal, Capt. Davis', analysis of, - - - - - 128 

Pig-iron, Amanda Furnace, Greenup county, analysis of, - - - 317 

n, Bellefonte Furnace, Greenup county, analysis of, - - 292 

ig-iron, Buena Vista Furnace, Greeaup county, analysis of, - - 290 

■iron, Buffalo Furnace, Greenup county, analyses of, - - - 299,300 
■iron, Greenup Furnace, analysis of, - - - - - - 305 

ig-iron. New Hampshire Furnace, Gi'eenup county, analyses of, - 325, 326 
ig-iron, Pennsylvania Furnace, Greenup county, analysis of, - - 287 

■iron. Raccoon Furnace, Greenup County, analyses of, - - - 310,311 

■iron, from Sandy Furnace, analysis of, 184 

-iron, table of composition of, 367 

ittsburg coal, analysis of, -------- 363 

Pleasant Run coal, ...-.--^. 133 

Pond fork valley, 391 

Pondriver coal, (Ko. 137,) - - 134, 340 

Poplar Chalybeate mountain coal, ------- 245 

Prestonsburg coal, &c., --------- 2O6 

Quaternary deposits, - - 17 

Quaternary deposits, order of superposition, at the "Iron and Chalk 

baidts," 22 

Quaternary deposit, (silico-calcareous, ) analysis of, near Columbus, - 18 

Quaternary deposit, silicious, ..--... go 

Quaternary deposits, soils from, ._----- 27 

Quaternary formation of McCracken, &o., &c., &o., - - - 113 

Quaternary formation, sections of, 116,120,122 

Raccoon Furnace coal, ores, Ac, 196, 306, 307, 308, 309, 310, 31!, 312, 313 

Red lands and sub-soil of southern Kentucky, 88 

Ked ochre, Greenup Furnace, analysis of, 301 

Reedy hills, Grayson county, 172 

Reel-foot lake, 117 

Richland creek coal, ....--.-- 131 

Robb's Chalybeate spring, McCracken county, - - - - 114 

Roberts' coal, (Jfo. 191,) Muhlenburg county, - - - 52,140,142 

Rockcastle nver, narrows of, coal, Ac, 237 

Rough and Ready ore bed, 184 

Rough creek, Grayson county, falls of, ----- - 173 

Russey's coal, on Muddy creek, ------- 160 

Salt borings, Brashears, 228 

Salt borings, near Haazard, Perry county, 228 

Salt borings, Whitesburg, - 229 

Salt effloreEcenoe and licks, Shelby fork, Big Sandy, - - - 231 
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Salt river tnobs, growOi on, ----... 91 

Salt water, junction of Lost and Troublesome creeks, - . . gii 

Salt water and other mineral waters, Baniett's creek, . - . \^q 

Salt water, mouth of Leatherwood creek, - - . . . 2S8 

Salt well, on Big Sandy, near Kane farm, 201 

Salt works. Goose creek, 67,218 

Samuel's eoals, {McLean Co.,) 149 

Sandstones of e.oal measures, for building, ..... 62 
Sandstones, hearthstones, New Hampshire Furnace, Greenup countj', 

analysis of, 327 

Sandstone, hearthstone, Eaccoon Furnace, Greenup counly, analysis of, 313 

Sandstone, sub-carboniferous, 89 

Sandstone suitable for hearthstones, Edmonson county, - - . 163 

Sandy Furnace, calcareous and top bill ores, analysis of, - . - 1 83 
Sandy Furnace ores, &c., &c., .... 78, 183, 184, 2G3, 2(i9 

Scatters of Cypress, 386 

Section at Amanda Furnace, 188 

Section in Breathitt county, near Jackson, 213 

Section at Clarke's mill. Pond river, 136 

Section, clover fork of Cumberland river, 22G 

SecUon of formations of northern part of Edmonson county, - - 1 84 

Section of coal measures, Everley's ridge, 147 

Section at south Can-ollton, 146 

Section, falls of Cumberland river, 235 

Section at Green River Manufacturing and Coal Company's Mines, - 141 

Section at forks of Green and BaiTen rivers, 161 

Section of Ilolloway boring, Henderson county, .... 32 

Section at Industry mines, -......-- 205 

Section south fork Kentxtcky river, 215 

Sectional Kincheloe's Blufi' or Lewisport, (Green river,) - - - ]45 

Section on Linn camp, 220 

Section at McNairy's coal hank, Pond river, 135 

Section at Nolin creek, Edmonson county, 164 

Section of quaternary deposits of McCracken county, &c., - IIG, 120, 122 

Section seven miles below Pikeville, 232 

Section at Stinson ore banks, Mt. Savage Furnace, .... 185 

Section at Taylor's coal mine. Green river, - , - - - - 158 

Section at Todd & Crittenden's coal mines, 213 

Section at William's Landing, Green river, 143 

Section at Joel Wright's to the top of Sounding gap, - - - 229 

Scptaria, calcareous, Morgan county, _..-.. 2IO 

Short mountain coal, 244 

Silver ore, suppositious, Cumberland falls, ..... 235 

Sink holes In Barren limestone region, 84 

Slat* quarry, Hopkins county, 133 

Slate, BJng creek, Perry county, .-..-.- 339 
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Sloan's hill coal, 244 

Social hill mineral water, 148 

Sniis from Ballard county, analyses of, 259,2Gi,37!) 

Soils, fi-om blue limestone formadon, remarlis on, . - - - 100,374 

Soil, (ridge land,) Butler county, analyses of, 266,379 

Soil, southern part of Christian county, analyses of, „ - . 272, 379 

Soils from the coa! measufes, remfirks on, ----- 63 

Soil from Daviess county, 163,379 

Soil, of Edmonson county, best of table land, 168,379 

Soil, virgin, Fayette county, analysis of, 27G, 379 

Soil, old field, Fayette county, analysis of, - - - - - 276, 379 

Soil, Fulton county, analysis of, 279,379 

Soil, under gravel bed, Fulton county, analysis of, - - - - 280, 379 

Soil and forest gi'Owth, Graves county, - - - - - - 121 

Soil, Henderson county, analysis of, ..---- 533^ 379 

Soil, white, of Bayou de Cliienne, Hickman county, analysis of, - 334, 379 
Soils, "white earth," Hickman county, analyses of, - - 334,335, 379 

Soil and sub-soil, Hopkins county, analysis of, - - - . 340, 379 

Soil, Livingston county, analysis of, 341,397 

Soil, southern part Logan county, analysis of, 342,379 

Soil, coal region, Mulilenburg county, analysis of, - - - - 361,379 
Soils from quaternary deposits, ------- 27 

Soils, re-exarainatioriof, for phosphoric acid, 378 

Soil, Simpson county, analysis of, 355,379 

Soil of sub-carboniferous ovlinob sandstone, 89 

Soils, table of composition of, 370 

Soil and sub-soil, Todd county, analysis of, 357, 379 

Soil, {red clay sub-soil,) Todd county, analysis of, - - - - 356, 379 

Soil, Trigg county, analysis of, 360, 379 

Soils, Union county, - 392 

Soil, Warren county, analysis of, 361,379 

Sounding gap, section at, - - - - - - - . - §29 

South Carrollton, section at, - - - - - . - . i4g 

Southera coal field, boundaries of, 30 

Speckled iron ore. New Hampshire Furnace, analysis of, - - - 77, 198 
Springs, Union county, --------- 392 

Spring waters injurious, &c., Hickman county, ----- 19 

Stanley coal bank, 137 

Star Iron Furnace coal, and ores, ------- I86 

Stinson ore banks, Mt. Savage Furnace, section of, - - - -■ (85 

Sub-carboniferous limestone, 79 

Sub -carboniferous sandstone, -------- 89 

Sub -carboniferous limestone of Crittenden, Livingston, Lyon, Caldwell, 

and Trigg counlies, -------- 246 

Sulphur spring. Box mountain, 131 

Sulphur spring, Ceralean, Trigg county, - , - . - 248 
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Sulphur Spring, Clear creet, -------- 225 

Sulphur springs, Grayson county, 170 

Sulphur spring hills, . - - - 386 

Sulphur spring of Livingston county, 248 

Sulphur spring. Social hill, ■■ 148 

Sulphuret of zinc, Crittenden counly, analysis of, - - - - 276 

Sulphur water, Crittenden .spring, 247 

Swift mine, - _ . . . 222 

Swiiraey's, Mr., Chalybeate spring tested, - - - , - 163 

Table of composition of Kentucky clays, ----- 3C9 

Table of composition of Kentucky coals, 366 

Table of composition of Kentucky iron furnace slags, - - - 367 
Table of composilion of Kentucky iron ores, ----- 364, 365 

Table of composition of Kentucky limestones, - . - . 353 

Table of composition of Kentucky pig-iron, 367 

Table of composition of Kentucky soils, 370 

Table of mineral matter removed from the soil by crops, - - - 377 

Tar, (mineral,) or pitch, from Edmonson county, analysis of, - - 166 

Tar spring, Breckinridge county. Tar creek, 174 

Taylor's coal mine. Porter's landing. Green river, section of, - - 158 

Technical terms, _ . - . . 373 

Terry's coal, analysis of, Hopkins county, 126 

Thoroughfare between Green river and Cypress creek, - - - !48 

Three-mile creek, York bed of coal, - 203 

Todd & Crittenden's mines, south fork Kentucky river, section at, - 215 

Topographical Geological report, 381 

Topographical survey, roetbod adopted in, 3B3 

Trade-water river, 389 

Trade-water river coals, 125, 394 

Troublesome creek, cannel coal, and salt water, - . - . gji 

Tug fork. Big Sandy, coals on, 203 

Tygert's creek iron ore, - ■ 200 

Union county. Geology of, .-.-.-- - 3S?3 

Union county, detailed survey of, remarks on, ----- 106 

Upper coal measures, order of superposition, ----- 40, 42 

Vegetables, mineral elements, of 375 

War gap. Pine mountain, 226 

Water, supposed to cause milk sickness, 159 

Watt's creek coal, - 240 

Whitesburg, salt borings, -------- 229 

William's landing. Green River, section at, J 43 

William's landing, iron ore at, 60 

Wolf hill coal, Daviess county, {No. 189,) analysis of, - - - 44, 154 

York bed of coal, Three-mile creek, - 203 

Zinc ore, Crittenden county, analysis of, - ■ - - 276 
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